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Abstract 
 Sustainability is becoming an integral part of the life-cycle development of 
built facilities. It is increasingly highlighted during the post construction phase, as 
facility management personnel can have major influence to the sustainability agenda 
through operational and strategic management functions. Sustainable practices in 
facility management can bring substantial benefits such as reducing energy 
consumption and waste, while increasing productivity, financial return and corporate 
standing in the community. Despite the potential, facility managers have yet to 
embrace sustainability ideas holistically and implement them in their operation. The 
lack of capabilities and skills coupled with knowledge gaps are among the barriers. 
In the developmental context, capabilities are vital to foster the competency of an 
organisation. Facility managers need to be empowered with the necessary 
knowledge, capabilities and skills to support sustainability.  
 This research investigates the potential people capabilities factors that can 
assist in the implementation of sustainability agenda in facility management 
practices. Through questionnaire survey, twenty three critical people capability 
factors were identified and encapsulated into a conceptual framework. The critical 
factors were separated into four categories of strategic capabilities, anticipatory 
capabilities, interpersonal capabilities and system thinking capabilities. Pair-wise 
comparison and Interpretive Structural Modelling techniques were then used to 
further explore the interrelationship and influence of each critical factor. An 
interpretive structural model for people capability was developed to identify the 
priority of critical factors and provide a hierarchical structure to guide facility 
managers for appropriate actions. The research concludes with three case-studies of 
professional facility management practices to finalise the developed people 
capabilities framework and interpretive structural model. Through the identification 
and integration of different perceptions and priority needs of the stakeholders, a set 
of guidelines for action and potential effects of each people capability factor were 
brought forward for the industry to promote sustainability endeavour in facility 
management practices.    
   
Developing People Capabilities For The Promotion Of Sustainability In Facility Management Practices  iii 
  Table of Contents 
Keywords .................................................................................................................................. i 
Abstract .................................................................................................................................... ii 
Table of Contents .................................................................................................................... iii 
List of Figures ......................................................................................................................... vi 
List of Tables ......................................................................................................................... vii 
List of Abbreviations .............................................................................................................. ix 
Statement of Original Authorship ............................................................................................. x 
Acknowledgments ................................................................................................................... xi 
CHAPTER 1 INTRODUCTION .......................................................................................... 1 
1.1 RESEARCH BACKGROUND ...................................................................................... 1 
1.2 STATEMENT OF RESEARCH PROBLEM ................................................................. 3 
1.3  RESEARCH QUESTIONS ............................................................................................ 5 
1.4 RESEARCH AIM AND OBJECTIVES ........................................................................ 7 
1.5 RESEARCH SIGNIFICANCE ....................................................................................... 8 
1.6 OVERVIEW OF RESEARCH METHODOLOGY ....................................................... 9 
1.7 RESEARCH SCOPE AND LIMITATIONS ................................................................ 11 
1.8 OUTLINE OF THE THESIS ........................................................................................ 12 
1.9 SUMMARY .................................................................................................................. 13 
CHAPTER 2 LITERATURE REVIEW ............................................................................ 15 
2.1 INTRODUCTION ........................................................................................................ 15 
2.2 SUSTAINAbility AND FACILITIES MANAGEMENT ............................................ 15 
2.2.1 Sustainable Development in the Construction Industry ..................................... 15 
2.2.2 Construction Project Life-Cycle and Sustainability ........................................... 21 
2.2.3 Facilities Management and its Key Functions .................................................... 26 
2.2.4 Facilities Management and Sustainability .......................................................... 29 
2.2.5 Sustainability Research Agenda in the FM sector ............................................... 35 
2.3 CAPABILITIES CHALLENGE IN DEALING WITH THE SUSTAINABILITY 
AGENDA IN FACILITIES MANAGEMENT ...................................................................... 39 
2.3.1 Theory of Capabilities ........................................................................................ 39 
2.3.2 Current Sustainability Gap in People and Capabilities in Facilities Management42 
2.4 PEOPLE CAPABILITIES FOR THE PROMOTION OF SUSTAINABILITY IN 
FACILITIES MANAGEMENT PRACTICES ....................................................................... 45 
2.4.1 People Capabilities Concept ............................................................................... 45 
2.4.2 Potential People Capability Factors Enhancing Sustainability in Facilities 
Management ....................................................................................................... 48 
2.5 SUMMARY .................................................................................................................. 51 
CHAPTER 3 RESEARCH DESIGN .................................................................................. 53 
   
Developing People Capabilities For The Promotion Of Sustainability In Facility Management Practices  iv 
3.1 INTRODUCTION ........................................................................................................ 53 
3.2 RESEARCH PHILOSOPHY ........................................................................................ 53 
3.2.1 Research Paradigm ............................................................................................. 54 
3.2.2 Research Methodology ....................................................................................... 56 
3.3 RESEARCH DESIGN .................................................................................................. 61 
3.3.1 Selection of Research Methods .......................................................................... 62 
3.3.2 Research Plan ..................................................................................................... 65 
3.4 RESEARCH DEVELOPMENT ................................................................................... 68 
3.4.1 Literature Review ............................................................................................... 68 
3.4.2 Questionnaire Survey ......................................................................................... 69 
3.4.3 Interpretive Structural Modelling ....................................................................... 74 
3.4.4 Case Study .......................................................................................................... 78 
3.5 summary ....................................................................................................................... 82 
CHAPTER 4 QUESTIONNAIRE SURVEY ..................................................................... 83 
4.1 INTRODUCTION ........................................................................................................ 83 
4.2 QUESTIONNAIRE DESIGN ...................................................................................... 83 
4.3 SURVEY INSTRUMENTATION ............................................................................... 86 
4.4 SURVEY RESPONSE RATE AND VALIDITY ........................................................ 89 
4.5 SURVEY RESULTS AND ANALYSES..................................................................... 90 
4.5.1 Respondents' Profiles ......................................................................................... 90 
4.5.2 Reliability of the Questionnaire .......................................................................... 94 
4.5.3 People Capability Factors to Support Sustainable FM Practices: Perspective of 
Australia’s FM Stakeholders .............................................................................. 94 
4.5.4 People Capability Factors to Support Sustainable FM Practices: Perspective of 
Malaysian FM Stakeholders ............................................................................... 99 
4.5.5 Comparison of Ranking by FM Stakeholders in Australia and Malaysia ........ 103 
4.5.6 Critical People Capability Factors for Promoting Sustainable FM Practices ... 108 
4.5.7 Agreement on Critical People Capability Factors ............................................. 110 
4.6 MAIN FINDINGS OF THE QUESTIONNAIRE SURVEY ..................................... 114 
4.6.1 Preliminary Conceptual Framework ................................................................. 115 
4.7 SUMMARY ................................................................................................................ 117 
CHAPTER 5 A MODEL FOR PEOPLE CAPABILITIES TO SUPPORT 
SUSTAINABLE FACILITY MANAGEMENT PRACTICES ...................................... 118 
5.1 INTRODUCTION ...................................................................................................... 118 
5.2 INTERPRETIVE STRUCTURAL MODELLING .................................................... 118 
5.2.1 Purpose of Interpretive Structural Modelling ................................................... 118 
5.2.2  Interpretive Structural Modelling Procedure .................................................... 120 
5.3 DEVELOPING THE ISM-BASED MODEL............................................................. 122 
5.3.1 Identification of People Capability Factors ...................................................... 122 
5.3.2 Structural Self-Interaction Matrix .................................................................... 123 
5.3.3 Reachability Matrix .......................................................................................... 126 
5.3.4 Level Partition .................................................................................................. 131 
5.3.5 Development of Conical Matrix ....................................................................... 135 
5.3.6 Development of Structural Model .................................................................... 137 
5.3.7  Matriced’ Impacts Croisés Multiplication Appliqué a unclassemen(MIC-MAC) 
analysis ............................................................................................................. 141 
5.4  SUMMARY ................................................................................................................ 143 
   
Developing People Capabilities For The Promotion Of Sustainability In Facility Management Practices  v 
CHAPTER 6 CASE STUDY ............................................................................................. 144 
6.1 INTRODUCTION ...................................................................................................... 144 
6.2  SELECTION OF CASE STUDY PROJECTS ........................................................... 144 
6.3 CASE STUDY DATA COLLECTION ...................................................................... 146 
6.3.1 Interviews ......................................................................................................... 147 
6.3.2 Document Reviews ........................................................................................... 151 
6.3.3 Qualitative Content Analysis ............................................................................. 151 
6.4 IMPROVEMENT OF THE PROPOSED FRAMEWORK AND MODEL THROUGH 
CASE STUDY ANALYSIS ................................................................................................. 152 
6.4.1 Project A ........................................................................................................... 152 
6.4.2 Project B ........................................................................................................... 158 
6.4.3 Project C ........................................................................................................... 163 
6.5  MAIN FINDINGS OF CASE STUDY ...................................................................... 167 
6.6 SUMMARY ................................................................................................................ 169 
CHAPTER 7 DISCUSSION AND FINDINGS ............................................................... 170 
7.1 INTRODUCTION ...................................................................................................... 170 
7.2 DISCUSSION OF QUESTIONNAIRE SURVEY ..................................................... 170 
7.2.1 Distribution of the Significant People Capability Factors ................................ 170 
7.2.2  People Capabilities to Support Sustainable Facility Management Practices ... 174 
7.2.3 Conceptual Framework for People Capabilities to Support Sustainability in 
Facility Management Practices ......................................................................... 183 
7.3 DISCUSSION ON INTERPRETIVE STRUCTURAL MODELLING ANALYSIS 185 
7.4 RESEARCH FINDINGS BASED ON CASE STUDIES .......................................... 192 
7.5  FINDINGS RELATED TO THE EXTANT LITERATURE ..................................... 205 
7.6 SUMMARY ................................................................................................................ 206 
CHAPTER 8 CONCLUSION ........................................................................................... 208 
8.1 INTRODUCTION ...................................................................................................... 208 
8.2 REVIEW OF RESEARCH OBJECTIVES AND DEVELOPMENT PROCESSES . 208 
8.3 CONCLUSIONS ON THE RESEARCH OBJECTIVES .......................................... 210 
8.3.1 Research Objective 1 ........................................................................................ 210 
8.3.2 Research Objective 2 ........................................................................................ 212 
8.3.3 Research Objective 3 ........................................................................................ 214 
8.4 RESEARCH CONTRIBUTIONS .............................................................................. 219 
8.4.1 Theoretical Contributions ................................................................................. 219 
8.4.2 Contribution to Industry Practices .................................................................... 224 
8.5 RESEARCH LIMITATIONS ..................................................................................... 226 
8.6 RECOMMENDATIONS FOR FUTURE RESEARCH ............................................. 226 
REFERENCES ................................................................................................................... 228 
APPENDICES .................................................................................................................... 241 
Appendix A: Questionnaire Survey Invitation Letter ................................................. 241 
Appendix B: Sample of Questionnaire ....................................................................... 245 
Appendix C: Interview Participant Information Sheet ............................................... 253 
Appendix D: Consent Form ........................................................................................ 256 
Appendix E: List of Publications ................................................................................ 258 
   
Developing People Capabilities For The Promotion Of Sustainability In Facility Management Practices  vi 
List of Figures 
 
 
 
Figure 2.1: Three pillars of sustainable development (adapted from Koo and Ariaratnam, 2007) ....... 17 
Figure 2.2: LCCA for 30 year cost of building (adapted from Fuller, 2010) ........................................ 23 
Figure 2.3: The iceberg principle (adapted from Lansik, 2013) ............................................................ 24 
Figure 2.4: Building life-cycle energy for 30 year period (data adapted from Treloar et al., 2000) ..... 25 
Figure 2.5: Year of publication of 42 relevant papers ........................................................................... 37 
Figure 2.6: Capability dimension .......................................................................................................... 42 
Figure 2.7: Different dimensions of capabilities towards the enhancement of sustainable practice in the 
FM sector ...................................................................................................................................... 44 
Figure 2.8: Three components of performance improvement ............................................................... 46 
Figure 3.1: The interconnection of worldview, strategies of inquiry and research methods (adapted 
from Creswell, 2009) .................................................................................................................... 54 
Figure 3.2: Triangulation of qualitative and quantitative data (adapted from Fellows and Liu, 2008) . 59 
Figure 3.3: Breadth vs. depth in ‘question-based’ studies (adapted from Fellows and Liu, 2008) ....... 64 
Figure 3.4: Research design .................................................................................................................. 67 
Figure 3.5: Questionnaire survey execution .......................................................................................... 70 
Figure 3.6: Principles of questionnaire design (adapted from Cavana et al.,2001) ............................... 71 
Figure 3.7: Execution of pair-wise comparison study ........................................................................... 76 
Figure 3.8: Execution of case study ...................................................................................................... 80 
Figure 4.1: Kwiksurvey online survey tool ........................................................................................... 87 
Figure 4.2: Example of the answer interface for the Kwiksurveys online survey tool .......................... 88 
Figure 4.3: Distribution of respondents by professional roles ............................................................... 91 
Figure 4.4: Respondents’ highest level of academic achievement ........................................................ 91 
Figure 4.5: Years of experience in the construction industry ................................................................ 92 
Figure 4.6: Respondents’ years of experience in the FM sector ............................................................ 93 
Figure 4.7: Preliminary conceptual framework for people capabilities in promoting sustainability in 
FM practices ............................................................................................................................... 116 
Figure 5.1: ISM procedures ................................................................................................................. 121 
Figure 5.2: Interpretive structural model of people capability factors ................................................ 140 
Figure 5.3: Driving power and dependence diagram .......................................................................... 141 
Figure 7.1: Prioritisation of significant people capability factors ....................................................... 171 
Figure 7.2: Conceptual framework for people capabilities in promoting sustainability in FM practices184 
Figure 7.3: Finalised interpretive structural model of people capability factors ................................. 187 
 
   
Developing People Capabilities For The Promotion Of Sustainability In Facility Management Practices  vii 
List of Tables 
Table 2.1: Sustainability opportunities throughout the facility life-cycle (Sustainable Construction 
Procurement CIRIA Publication C571, adapted from Shah, 2007) .............................................. 22 
Table 2.2: Definitions of facilities management ................................................................................... 27 
Table 2.3: Challenges/issues in integrating sustainability in FM practices ........................................... 33 
Table 2.4: Number of relevant papers by topic ..................................................................................... 38 
Table 2.5: Summary of potential people capability factors in promoting sustainability agenda 
implementation ............................................................................................................................. 49 
Table 3.1: Four research paradigms (adapted from Creswell, 2009) .................................................... 56 
Table 3.2: Quantitative, qualitative and mixed methods approaches (Creswell 2009).......................... 60 
Table 3.3: Summary of the selected research methods ......................................................................... 65 
Table 4.1: Structure of the questionnaire .............................................................................................. 85 
Table 4.2: Summary of respondents’ profiles ....................................................................................... 93 
Table 4.3: Cronbach's alpha calculation from SPSS ............................................................................. 94 
Table 4.4: Australian respondents’ ratings of people capability factors for enhancing the sustainability 
agenda in FM practices ................................................................................................................. 97 
Table 4.5: Malaysian respondents’ rating of people capability factors for enhancing the sustainability 
agenda in FM practices ............................................................................................................... 101 
Table 4.6: Comparison of ratings of people capability factors for enhancing the sustainability agenda 
in FM practices among Australian and Malaysian FM stakeholders .......................................... 106 
Table 4.7: Ranking of the 23 people capability factors for enhancing sustainability measures in FM 
practice ....................................................................................................................................... 109 
Table 4.8: Kendall's coefficient of concordance calculation from SPSS ............................................ 110 
Table 4.9: Kruskal-Wallis statistics for 23 critical people capability factors ...................................... 112 
Table 4.10: Probability values in Mann-Whitney test on critical people capability factors ................ 113 
Table 5.1: People capability factors to promote sustainability in FM practices .................................. 123 
Table 5.2: Structural self-interaction matrix ....................................................................................... 125 
Table 5.3: Initial reachability matrix ................................................................................................... 128 
Table 5.4: Final reachability matrix .................................................................................................... 130 
Table 5.5: Iteration I ............................................................................................................................ 132 
Table 5.6: Iteration II .......................................................................................................................... 133 
Table 5.7: Iteration III ......................................................................................................................... 134 
Table 5.8: Iteration IV ......................................................................................................................... 134 
Table 5.9: Iteration V .......................................................................................................................... 135 
Table 5.10: Iteration VI ....................................................................................................................... 135 
Table 5.11: Conical form of reachability matrix ................................................................................. 136 
Table 6.1: Characteristics of case study projects ................................................................................. 146 
Table 6.2: Interview questions ............................................................................................................ 148 
Table 6.3: Interviewee profiles for case studies .................................................................................. 150 
Table 6.4: Main findings from Case Project A .................................................................................... 155 
   
Developing People Capabilities For The Promotion Of Sustainability In Facility Management Practices  viii 
Table 6.5: Main findings from Case Project B .................................................................................... 160 
Table 6.6: Main findings from Case Project C .................................................................................... 165 
Table 6.7: Changes to the people capability framework and interpretive structural model ................ 168 
Table 7.1: Levels of people capability factors ..................................................................................... 186 
 
   
Developing People Capabilities For The Promotion Of Sustainability In Facility Management Practices  ix 
List of Abbreviations 
 
BIFM  British Institute of Facilities Management 
BREEAM Building Research Establishment Environment Assessment Tool 
CIB  Chartered Institute of Building 
EIA  Environmental Impact Assessment 
FMA  Facility Management Association of Australia 
IFMA  International Facility Management Institution 
LCCA  Life-Cycle Cost Analysis 
LEED  Leadership in Energy and Environmental Design 
MAFM  Malaysian Association of Facilities Management 
PFI  Private Finance Initiative 
TEFMA Tertiary Education Facilities Management Association 
WCED  World Commission on Environment and Development 
 
  
 
   
Developing People Capabilities For The Promotion Of Sustainability In Facility Management Practices  x 
Statement of Original Authorship 
The work contained in this thesis has not been previously submitted to meet 
requirements for an award at this or any other higher education institution. To the best of my 
knowledge and belief, the thesis contains no material previously published or written by another 
person except where due reference is made. 
 
 
 
 
Signature:  QUT Verified Signature 
 
Date:   February 2015 
   
Developing People Capabilities For The Promotion Of Sustainability In Facility Management Practices  xi 
Acknowledgments 
 
In the name of Allah, the most Gracious and the Most Merciful 
 
Alhamdulillah, all the praise to Allah s.w.t. for the strengths and His blessing in completing 
this PhD thesis. 
Special appreciation goes to my principal supervisor, Professor Jay Yang, for his continuous 
support throughout my PhD study, and for his patience, motivation, understanding and 
enthusiasm. His guidance has been a great help throughout the research process and thesis 
writing.  
I would also like to thank my associate supervisor, Dr. Paul Xia, for his commitment, 
encouragement and comments to improve my research and for his professional views. 
Cooperation and support from QUT administrative staff was also appreciated. 
My sincere thanks are also extended to all the professionals who were involved in this 
research for their insightful comments, industry facts, information and responses.   
I am truly grateful to Universiti Tun Hussein Onn Malaysia and the Malaysian Government 
for sponsoring this study. Appreciation and thanks are also expressed to the academic and 
general staff in Faculty of Technology Management and Business, Universiti Tun Hussein 
Onn Malaysia, for their support and cooperation during my study. 
Sincere thanks to my fellow friends at QUT who offered intellectual stimulation, discussion 
and support. Thanks for the friendships and memories. 
Finally, I would like to acknowledge the love, prayer, support and constant encouragement 
that I receive from my family; my husband Norddin, my parents and siblings, and last but 
not least, my kids, Hakim and Dini, who were my source of strength throughout this journey.    
 
   
1 
Introduction 
Chapter 1 Introduction 
1.1 RESEARCH BACKGROUND 
With sustainability being a commonly recognised principle and practice, the construction 
industry is facing major challenges around the world due to its significant impact on the 
environment. To develop an effective built environment and achieve sustainable construction 
along the whole project development life-cycle, more attention should be paid to the occupancy 
phase (Elmualim et al. 2010). This effort can be carried out through the implementation of 
sustainable practices in building operations and maintenance activities. An emphasis on the issue 
of sustainability during this phase is crucial because it will cause a significant impact on the life- 
cycle cost, as well as its potentially detrimental and long-term impact on the environment (CIOB 
2004; Hodges 2005; Prasad and Hall 2004). 
Presently, there is an emergent interest among facilities managers and building owners to 
integrate sustainability measures into the management of built assets (Nielsen et al. 2009). This 
scenario is supported by the fact that facilities management (FM) personnel are in a unique 
position to view and influence the entire life-cycle of a facility (Hodges 2005). Facilities 
managers can also create long-lasting value for an organisation by developing, implementing and 
maintaining sustainable FM practices since they are armed with the proper financial and strategic 
planning tools (Hodges 2005). Furthermore, the extant research suggests that the implementation 
of sustainability measures in FM activities can deliver benefits such as reducing energy 
consumption and waste, while increasing productivity, financial returns and standing in the 
community (Hodges 2005;Lai and Yik 2006;Nielsen et al. 2009). 
However, in spite of the growing awareness of sustainability in the FM sector, few 
managers and building owners positively embrace the ideas and implement them in their 
operations (Elmualim et al. 2009; Shah 2007). There is also other issues such as lack of 
understanding  of the sustainability and the skills required to put sustainability idea into action 
due to the early stage of the sustainable development concept in FM practices (Elmualim et al. 
2008). Previous studies have identified various factors such as capabilities, knowledge and 
organisational issues as the barriers that inhibit sustainability implementation. Capability issues in 
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achieving sustainability in FM including the lack of professional capability, capability 
discrepancies and skill and capability magnitude have been emphasised in several extant research 
studies as being crucial challenges that need to be addressed in order to promote sustainability 
(Hodges 2005; Shafii et al. 2006; Shah 2007). In addition, issues such as the lack of sustainability 
knowledge, knowledge chasm and challenges faced in the knowledge transfer process have been 
highlighted (Elmualim et al. 2009; Elmualim et al. 2010; Jensen 2009; Shah 2007). Moreover, the 
unwillingness of FM personnel and organisations to adopt new routines to implement 
sustainability in their business also contributes to current drawbacks (Elmualim et al. 2010). 
In this context, there is a need for better understanding of the potential for enhancing the 
capabilities of FM personnel before the wider adoption of sustainability can be expected. 
Capabilities and skills are regarded as the key enablers in dealing with the sustainability 
endeavours of an organisation. They are also vital to the fostering of competency in an 
organisation so that it can innovate in a more sustainable way and vital to support the 
sustainability agenda in an organisation (Gloet 2006; van Kleef and Roome 2007). Currently, 
research that focuses on soft issues such as people’s capabilities and skills is still lagging behind 
the efforts in developing guidelines, technical manuals and knowledge portals. Therefore, it is 
beneficial to explore the capabilities issues in order to support the implementation of the 
sustainability agenda in FM practices. 
The people capability concept has been used in research to enhance sustainability 
implementation in different industries. In the education sector, research reveals that engineers’ 
ability to contribute to sustainable development effectively is compromised due to a deficiency of 
knowledge, skills and practices for sustainable development (Crofton 2000). It is vital to discuss 
the key capabilities in sustainability in order to support academic programs to shape professional 
profiles and produce a capable human resources to support the sustainable development agenda in 
the industry (Crofton 2000; Sterling and Thomas 2006; Wiek et al. 2011). In addition, Barth et al. 
(2007) emphasised that competencies such as foresighted thinking, interdisciplinary work and 
participatory skills were important to enable active and reflective participation in sustainable 
development within higher education. In the area of business management, Hind et al. (2009) 
suggested that organisations should develop leaders who have the competencies and skills 
necessary to develop and operate sustainable organisations. They emphasised that the 
understanding and practice of responsible leadership can be enhanced by integrating social and 
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environmental considerations into business decision-making processes. Similarly, Daboub et al. 
(1995) emphasised  the relationship between the characteristics of an organisation’s top 
management personnel and the corporate responsibility agenda in the organisation. 
In line with the potential of the FM and sustainability in construction industry, this research 
attempts to examine the elements of people capabilities that emphasise sustainability from the 
perception of professionals involved in the FM sector. Therefore, a people capabilities framework 
that has the potential to facilitate sustainability measures in FM practices must be established.  
1.2 STATEMENT OF RESEARCH PROBLEM 
The issue of limited capabilities for achieving sustainability goals in the FM sector has 
been highlighted as a barrier that needs to be overcome (Hodges 2005; Shafii et al. 2006; Shah 
2007; Yang et al. 2005). This situation has led to more concerted efforts towards sustainable 
development where the involvement of FM functions is required, especially in activities with an 
environmental and economic focus. For this reason, facility managers need to understand how the 
growing importance of sustainability is affecting the way they execute their roles and 
responsibilities. FM personnel must become professionally competent and knowledgeable about 
the sustainability issues that will impact on their business environment, both operationally and 
strategically (Elmualim 2013). 
Previous researchers in sustainability have highlighted the importance of personnel and 
organisational capabilities in achieving sustainability goals. According to Gloet (2006), to support 
a sustainability agenda in an organisation, there are four key areas of capabilities that need to be 
developed, namely, learning, roles, responsibilities and strategy. These capabilities are important 
to ensure that ideas related to ecology, sustainability and social justice form part of management’s 
thinking and priorities. Likewise, van Kleef and Roome (2007) identified specific areas of the 
capabilities needed to encourage business to implement more sustainable practices. These 
include: systemic thinking capabilities, capabilities for learning and developing, capabilities to 
integrate business, capabilities to solve environmental and social problems, capabilities in 
developing alternative business models and methods, networking capabilities and finally, 
collaborative building capabilities. These capabilities are vital for strengthening the competency 
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of personnel in managing sustainability agenda issues and challenges and the ability of 
organisations to operate in a more sustainable way and to support sustainability measures. 
The role of the people or human resource domain in efforts to implement a sustainability 
agenda in an organisation has also been considered by researchers. Jeston and Nelis (2008) 
claimed that the most important components in any business innovation are the management of 
organisational change associated with people/staff impacts and providing staff with the skills and 
capability to ensure they will be able to execute their job to a high standard. The people within the 
organisation must have the knowledge and skills to be able to continuously improve the business 
processes, as well as to measure and manage business in a way that leads to the betterment of the 
organisation.  
The contribution of the human resources domain in the successful integration of 
environmental management in an organisation should be given more attention since it has a 
crucial role in stimulating the accomplishment of the organisation’s sustainability goals 
(Boudreau and Ramstad 2005; Jabbour and Santos 2008). According to Govindarajulu and Daily 
(2004), human resource dimensions play an important role in ensuring the effectiveness of an 
environmental management system together with the required technical aspects. Similarly, del 
Brío and Junquera (2003) agreed that environmental management is human resource-intensive 
and depends much on the development of tacit skills through the employees’ involvement. 
Therefore, environmental management and sustainability efforts in an organisation are a complex 
process, which requires support from the area of human resources and the development of people 
capabilities and skills in order to guarantee the success of its implementation. 
In addition, the construction industry is known as a labour-intensive sector due to its 
reliance on the capabilities and skills of workers in their operations and activities (Pathirage et al. 
2007; Woo et al. 2004). According to Cooke-Davies (2002), it is the people who deliver the 
construction projects and not processes or systems. There is a necessity for this industry to 
consider the personnel knowledge, capabilities, skills and behaviour inputs which contribute to 
superior performance at both project and organisational level.  
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The issue of capabilities in achieving sustainability goals in the FM sector has been 
highlighted by Shah (2007), Shafii et al. (2006), Hodges (2005) and Yang et al. (2005) as being a 
challenge that requires remedying. Several early studies have attempted to apply sustainability in 
FM. Shah (2007) provided a book on practical guidance and comprehensive information which 
can be implemented to integrate sustainability into daily FM activities. Hodges (2005) suggested 
the key steps in developing a sustainability strategy for a facility and highlighted the importance 
of the life-cycle cost (LCC) and total cost of ownership (TCO) techniques to justify any potential 
costs of implementing sustainable practices in FM. Additionally, Elmualim et al. (2010) 
conducted several case studies and developed a knowledge portal to share good sustainability 
practice in FM. The portal was developed to aid FM stakeholders in searching for specialist 
knowledge, tools and supporting case study material necessary for implementing the 
sustainability agenda, which the research suggested did not exist in the FM context. However, 
these studies were restricted and solely focused on tools and techniques rather than people 
capabilities and skills, training and personal motivation. In addition, the focus of these studies 
was on short-term benefits, rather than the long-term benefits that can be gained through changes 
in the human resources domain. Therefore, there is a research gap in this area that needs to be 
addressed. 
The necessity for sustainable practice in FM and for capable facilities managers to facilitate 
sustainability practice is becoming increasingly challenging. The involvement of the FM function 
is required in all aspects, with a particular focus on environmental and economic activities. 
Therefore, FM personnel and organisations need to improve their capabilities and skills in order 
to conduct this task efficiently and further the sustainability agenda in their operations. The focus 
of this research is on people capabilities within the organisational or work-related context due to 
the promising opportunities that it brings to organisational growth and performance.  
1.3  RESEARCH QUESTIONS 
Based on the research background outlined above, three research questions are raised to 
guide the researcher to achieve the aim of the research. This research focuses on the following 
research questions: 
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1. What are the perspectives of FM personnel towards people capability issues that influence 
their professional practices? 
The selection of appropriate solutions for capabilities issues depends largely on the 
opinions and perspective of industry stakeholders with regards to their professional 
practices. Thus, a good understanding of the capabilities issues in regards to sustainability 
endeavour is important to this research. Due to the limited existing research investigating 
people capabilities for promoting sustainability, especially with regard to FM context, 
identifying and investigating the various perspectives, views and potential factors 
constitutes a valid line of enquiry in this research.     
2. What are the specific people capability factors that will assist personnel to promote 
sustainable FM practices? 
According to previous people capabilities research, various factors have been identified 
which have the potential to improve sustainability in different areas. The FM sector has 
its own unique criteria, business patterns and barriers. These unique characteristics and 
issues of this sector may affect the implementation of the people capability approach and, 
thus, should be further explored.         
3. How can FM professionals use the identified people capability factors to promote 
sustainability in FM practices? 
The people capabilities framework proposed in this research should be able to assist FM 
stakeholders to promote the implementation of sustainability in their practices. The aim of 
the framework is to provide a basis for exploring what to do and how to do it in order to 
improve sustainability practice. Although, previous people capabilities studies have 
suggested plenty of tools, mechanisms and strategies that are effective in other 
disciplines, their suitability, effectiveness and priority to be applied in the FM sector are 
still uncertain. Thus, investigations of these strategies, tools and mechanisms are the 
principal concerns of this research.  
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1.4 RESEARCH AIM AND OBJECTIVES 
The aim of this research is to formulate a people capabilities framework to promote the 
implementation of sustainability deliverables in FM practices. As a result, the likelihood of 
sustainability implementation in FM is enhanced by providing the right foundation to equip 
FM personnel with the tools and mechanisms to obtain the right knowledge, education, 
training and mind-set to achieve the implementation of the sustainability agenda in FM 
practices. 
 
The following three objectives are designed to achieve the above aim and answer the 
research questions: 
 
1. To determine the current implementation status of the people capabilities approach in 
promoting sustainability implementation in FM practices. This objective involves the 
following sub-objectives: 
 To understand current initiatives related to the people capabilities approach in 
promoting sustainable practices; 
 To identify the people capability issues for FM implementation. 
 
2. To identify the critical people capability factors in promoting sustainability 
implementation in FM practices. This objective involves the following sub-objectives:  
 To explore the different perspectives of various stakeholders regarding the 
people capability factors in promoting sustainability in FM practices; 
 To identify the critical factors of people capabilities in supporting 
sustainability efforts in FM practices; 
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 To develop a people capabilities conceptual framework that demonstrates the 
critical factors. 
3. To develop a people capabilities framework to enable FM personnel to promote the 
implementation of sustainability agenda in FM practices. This objective involves the 
following sub-objectives:  
 To compile the verified critical people capability factors into a conceptual 
framework;  
 To develop a model of people capability to demonstrate the relationship and 
influences of each factor; 
 To develop an action guidelines to support the implementation of sustainability 
in FM practices. 
1.5 RESEARCH SIGNIFICANCE 
Sustainability has become a crucial principle to be pursued throughout the life-cycle of 
project development, particularly during the post-construction phase involving the FM functions. 
As discussed above, the implementation of the sustainability agenda in FM practices has the 
potential to reduce energy consumption and waste, while increasing productivity, financial 
returns and standing in the community. However, the current implementation of sustainability in 
FM practices is still in its infancy. Few FM personnel have embraced sustainability ideas 
holistically and implemented them in their operations. There is also a lack of common 
understanding of sustainability knowledge, a gap between capability and skills, and unwillingness 
of FM personnel and organisations to adopt new routines. Therefore, at the forefront of 
sustainable practice, FM professionals can apply a great deal of influence through operational and 
strategic management roles and demand that the relevant personnel are empowered with the 
necessary knowledge, capabilities and skills. 
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  This study investigates the issues of people capabilities and skills that would promote 
sustainability measures in the FM sector. Through scrutinising and identifying the potential 
people capability factors, this study provides valuable information linked with sustainability 
implementation in the FM context. It identifies and integrates the understandings and main 
concerns of the FM stakeholders, and this leads to the identification of the critical factors that 
impact on the gap between people capabilities and sustainability in FM practices.   
The outcomes of this study are a people capability framework and a set of guidelines for 
optimising the FM personnel capabilities needed to implement sustainability in FM practices. The 
understanding of the people capability factors contributes to the establishment of a mechanism 
that allows FM personnel to develop new mind-sets in order to lift their performance in delivering 
sustainability.  This will also help them to identify knowledge deficiencies and skill gaps for 
continuing education and training. FM personnel will benefit from this research through a better 
understanding of the concept of people capabilities and skills that can motivate and enhance 
sustainability in their daily practices as well as at a strategic level. 
This study adds to the body of knowledge pertaining to the sustainability concept in the 
FM sector, particularly in regard to the people capabilities approach. The findings of this 
research will directly assist in increasing the abilities of FM personnel and organisations to 
promote the implementation of sustainable practices.  
This research also establishes the groundwork for future research adopting people-
centred approach to enhance capabilities and skills in advancing the sustainability agenda in 
the project life-cycle. 
1.6 OVERVIEW OF RESEARCH METHODOLOGY 
Researchers must decide on the methodological approach to finding the solutions to the 
research problem or research questions being addressed (Fellows and Liu, 2008). A study 
should have a detailed research design which can be used as a framework for the data 
collection and observations. The research design involves a systematic plan to coordinate a 
research project to ensure the efficient use of resources, and to guide the researcher in the use 
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of suitable research methods. It presents a broad picture to the researcher and helps them to 
structure the research methodology in logical steps through logical stages (King et al. 1994).  
Trochim and Donnelly (2008) stated that the research design is used to structure the 
research, display the functions of the major parts of the research project, and explain the 
contribution of each part in addressing the central research questions. The probability of 
success of a research project is greatly enhanced when the “beginning” is correctly defined as 
an accurate statement of goals and justifications. Having accomplished this, it is easier to 
identify and organise the sequential steps necessary for writing a research plan and then 
successfully executing a research project.    
The type of research used in this research is explanatory. According to Fellow and Liu 
(2008), an explanatory research investigates a specific issue or phenomenon or answer certain 
questions. The explanatory nature of the research is demonstrated in the investigation of the 
significance and interrelationships of the people capability factors, in order to answer 
research question 1 and research question 2. In addition, these factors were investigated in 
depth to develop guidelines for the FM decisions maker.  
The questionnaire survey was the main data collection technique used in the research. 
Surveys are used to gather sufficient data and information from a large number of 
respondents within a limited time frame (Naoum 2006). After the questionnaire was drafted 
and developed, a pilot test was conducted to ensure the questionnaire’s clarity, 
comprehensiveness, and acceptability. The purpose of a pilot test is to assess whether the 
questions are intelligible, easy to answer and unambiguous, and the feedback obtained is an 
opportunity to improve the questionnaire, fill in any gaps and calculate the time required to 
complete the exercise (Fellows and Liu 2008). In this study, the questionnaire survey was 
conducted in order to determine the critical people capability factors. Subsequently, a pair-
wise comparison survey was used to explore the FM professionals’ opinions on the 
relationship between these critical factors, then, the interpretive structural modelling (ISM) 
technique was used to develop the hierarchical model. This technique was employed to 
analyse the relationships between the people capability factors and to understand the 
dependency and driving power of each factor. The developed framework was further 
improved by the use of an applied case study to verify and validate its applicability. The case 
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study employed interview and document review techniques aimed at an in-depth assessment 
and discussion of the proposed framework. Then, guidelines were formulated from the 
findings of the case studies. 
The implementation of the above key research methodologies in this research assists in 
defining appropriate processes to answer the research questions and to achieve the research 
objectives.   
1.7 RESEARCH SCOPE AND LIMITATIONS 
The scope of this research is limited to the construction industry, which involves the 
FM sector. The scope is delineated by focusing on three important viewpoints, namely the 
FM sector as a research object, the capabilities or competencies challenges as the research 
content and the FM personnel or people capabilities as the research range. The promotion of 
sustainability measures in FM practices through the development of people capabilities 
framework and guidelines is the research focus. This research focuses on the people 
capabilities issue as it is regarded as the key enabler to implementing the sustainability 
agenda in an organisation. Based on an extensive literature review and information gained 
from the key stakeholders, this research aims to identify the critical people capability factors 
that can support the sustainability effort in FM practices. 
This study involves the FM stakeholders in Australia and Malaysia. The focus of this 
study is more on the FM work routines and technical roles and actions of the professionals 
without specific references to cultural, religious and political differences. It was found 
through the pilot study (which is further discussed in Chapter 3) that the typical professional 
conduct of the FM professionals between the two countries are quite similar, despite the 
different cultural environment and economic systems in which they operate.  
The objectives of the research limited the types of respondents to those who were 
involved in the FM sector. Most of the respondents had extensive experience and held 
decision-making roles in their respective organisation, and had some exposure to sustainable 
development concepts. The key stakeholders involved in this research played various roles in 
the FM sector including directors, facility managers, consultants and engineers. The 
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involvement of multiple stakeholders in this study provides holistic views and enriches the 
research findings. In addition, according to Ng et al. (2005), a mix of respondents with 
different backgrounds is important in order to minimise the possibility of bias. 
1.8 OUTLINE OF THE THESIS 
This thesis consists of eight chapters. A brief summary of each chapter is provided in this 
section. 
Chapter 1 includes the introductory section, which contextualise the proposed research and 
develops the direction of the research. The research problems and objectives are formulated based 
on the identification of the crucial issues. It also provides a brief description of methodology and 
the research scope and limitations.     
Chapter 2 reviews the literature on sustainable development in the FM sector by first 
introducing the concept of sustainable development and then discussing the importance of its 
application in the FM industry. This chapter also introduces the FM sector in the construction 
industry, the current sustainability gap and the challenges in adopting sustainability in FM 
practices. This chapter also discusses the capabilities challenges in dealing with the sustainability 
agenda in FM and the potential of the people capabilities concept as a remedy to counter these 
challenges. The literature review identifies the research gaps and argues the need to establish a 
people capabilities framework.  
Chapter 3 discusses the research philosophy that underpinned the selection of the 
research methodology. It outlines the research design and the selection of the research 
methods, namely, the questionnaire surveys, pair-wise comparison study and case study 
which were considered appropriate for investigating the research questions. This chapter also 
provides an overview of the research methods and justifies their selection. The type of 
method is selected and designed according to the aim and objectives of the study and their 
ability to answer the research questions. Furthermore, the process of executing each selected 
method to direct the data collection and analysis is outlined.    
   
13 
Introduction 
Chapter 4 describes the analysis of data and results of the questionnaire survey. The 
questionnaire design, survey instrument, data sampling and administration are discussed. It 
then discussed the findings of the questionnaire survey and introduced a preliminary 
conceptual framework of the people capability factors that promote the application of the 
sustainability agenda in FM practices.  
Chapter 5 explores the results of the pair-wise comparison study and discusses the 
relationship between the significant factors. It then, synthesises the findings from the 
questionnaire survey and pair-wise comparison study results into an interpretive structural 
model. The hierarchical model clarifies the relationships between the critical people 
capability factors.    
Chapter 6 presents the analysis of the data and discusses the results of the case study. 
The types and purposes of the case study data collection methods are described. The 
validation process of the proposed people capability framework and interpretive structural 
model is discussed. The additional information related to different perceptions and priority 
needs of the stakeholders on each of the people capability factors is also reviewed.   
Chapter 7 discusses the results and outcomes from the data collection, namely, 
questionnaire survey, pair-wise comparison study and case studies. Accordingly, the research 
findings are presented. 
Chapter 8 summarises the research findings that are related to the research objectives. 
The significance and limitations of the research are outlined, and recommendations for future 
research are suggested. 
1.9 SUMMARY 
This chapter provided an overview of the research background and the problem statement 
regarding sustainability efforts in the FM industry. The connection between the people 
capabilities approach and sustainability efforts in the FM sector was highlighted in order to 
showcase the potential of the people capabilities approach as a solution. The objectives of this 
research were then articulated based on the research questions. This was followed by a 
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description of the research outcomes, research significance, overview of research methodology 
and research scope and limitations. Finally, an overview of the thesis structure was presented to 
show how the chapters interconnect. The next chapter presents the literature review.    
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Chapter 2 Literature Review 
2.1 INTRODUCTION 
This chapter provides an overview of the current literature on sustainable construction and 
facilities management (FM), focusing specifically on the challenges and opportunities in 
integrating the sustainability agenda in FM practices. The first part of this chapter presents a 
discussion on the concept of sustainable development in the construction industry. With 
consideration for the whole project development life-cycle, it particularly focuses on the post-
construction phase, which involves the roles of FM professionals. The need for the integration of 
the sustainability agenda in FM is discussed with the consideration of the issues and challenges. 
The second part of this chapter discusses the issue of capability challenges in dealing with 
the sustainability agenda in FM, since personnel capabilities are regarded as the key enablers in 
understanding sustainability and are important in fostering an organisation’s competency in 
sustainability. Finally, based on an extensive review of the literature on sustainability in FM and 
people capabilities, the gaps in relation to the integration of these components to enhance 
sustainability efforts are identified. The identification of these gaps serves as a guide to further 
examination of the literature on research methodologies in Chapter 3 and assists the research 
design.  
2.2 SUSTAINABILITY AND FACILITIES MANAGEMENT 
2.2.1 Sustainable Development in the Construction Industry 
The built environment has been criticised for its contribution to environmental issues, 
and increasing awareness in this context has encouraged people in the industry to reflect on 
previous actions and search for solutions. The concept of sustainability has been recognised 
as a guiding paradigm to educate built environment activities. This concept has expanded as a 
result of the growing awareness of the global links between mounting environmental 
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problems, socio-economic issues and concerns about a healthy future for humanity 
(Hopwood et al. 2005).  
A wide range of people and organisations around the world have been promoting the 
concept of sustainability.  A well-known definition of sustainable development is found in the 
Brundtland Report from the World Commission on Environment and Development (WCED) 
which defines sustainable development as “development that meets the needs of the present 
without compromising the ability of future generations to meet their own need” (World 
Commission on Environment and Development (WCED) 1987). This definition indicates that 
the environment and quality of human life are as important as economic performance and 
emphasises the interdependency between humans, the environment and economic systems. It 
also highlights the responsibility of the present generation for the welfare of future 
generations and implies that we are borrowing the planet, its resources and its environmental 
functions and quality from future generations. Kibert’s definition of sustainability also 
supports the idea of sustainable development for the benefit of future generations as he 
declares sustainability as the foundational principle underlying various efforts to ensure a 
decent quality of life for future generations (Kibert 2008).  
As such, the idea of sustainability is gradually developing into a concept based on the 
pillars of “people, planet and prosperity” (White and Lee 2009). This general definition of 
sustainability has been translated into the triple bottom line of economic, environmental and 
social performance (Koo and Ariaratnam 2007; Robins 2006). Figure 2.1 illustrates the 
general concept of sustainable development which includes these three major sustainability 
pillars. These major impact areas need to be considered, incorporated and improved to 
achieve a desirable level of sustainable development. Robins (2006) proposed the following 
definitions of economic, environmental and social sustainability: 
 Economic sustainability occurs when development (which moves toward social 
and environmental sustainability) is financially feasible; 
 Environmental sustainability is a practice that ensures the capital of natural 
resources remains intact; that is, it ensures the functions of the environment are 
not degraded. Thus, in order to achieve environmental sustainability, it is 
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important to make sure that the extraction of renewable resources does not 
exceed the rate at which they are renewed, and the capacity of the environment 
to assimilate waste should not be exceeded. 
 Social sustainability is a practice that ensures the cohesion of a society and 
maintains its ability to work towards common goals. Individual needs such as 
health, wellbeing, shelter, education and cultural expression should be 
preserved.  
 
 
 
 
 
 
 
 
ECO
N
O
M
Y 
EN
VIRO
N
M
EN
T 
SO
CIETY 
ENHANCEMENT OF SUSTAINABILITY BY 
CONSIDERING THREE PILLARS 
SO
C
IA
L 
EC
O
N
O
M
Y
 
EN
V
IR
O
N
M
EN
T 
 Demand on public service 
 Limits of resources 
 Quality of human environment, etc.. 
Figure 2.1: Three pillars of sustainable development (adapted from Koo and Ariaratnam, 2007) 
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The economic and environmental challenges faced by the architecture, engineering and 
construction industries are increasing due to the significant environmental impact of the 
construction industry, its critical role in the economy, and the urgent need to respond to 
global climate change (Mukherjee and Muga 2009). Sustainability issues draw considerable 
attention to the construction field, and sustainable construction has been regarded as an 
important component of the creation of sustainable development (Bourdeau 1999). A diverse 
range of stakeholders and organisations in the industry have explored and embodied this 
concept due to the rising interest and demand to achieve sustainability goals. 
The significance of the sustainability agenda has been widely recognised. As 
highlighted above, the concept of sustainability must be extended to many aspects beyond the 
economic, environmental and social impacts. The concept of sustainability is now broadly 
well-known around the world and has been adopted in many industries including the 
construction sector.   
To date, the construction industry has responded positively to calls to support the 
sustainable development agenda. Its efforts can be seen in the wide range of sustainability 
initiatives by industry, academia and government agencies all across the globe. The first 
International Conference on Sustainable Construction held in 1994 introduced the definition 
of sustainable construction as “the creation and responsible maintenance of a healthy built 
environment based on resource efficient and ecological principles” (Kibert. 1994). The term 
“sustainable construction” was originally proposed to describe the responsibility of the 
construction industry to implement the sustainability agenda. According to Spence and 
Mulligan (1995), in order to improve the environmental sustainability of construction 
activity, ways need to be found urgently to build more with less, to reduce inputs, to operate 
more efficiently in resource terms, to find less environmentally damaging substitutes and also 
to increase the life of assets. Some of the changes needed within the construction industry to 
achieve these aims included (1) intensifying research into the utilisation of mineral and 
agricultural wastes, (2) improving the fuel efficiency of the kiln process, (3) reducing 
material usage in design and construction by considering embodied energy in design, (4) 
reducing energy usage in buildings over their lifetime and (5) reducing avoidable 
transportation (Spence and Mulligan 1995).  
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The International Council for Research and Innovation in Building and Construction 
CIB (1998) envisioned that sustainable construction would lead to healthier built 
environments and ecological systems, energy conservation, better comfort, waste reduction, 
resource conservation, and better service life prediction and enhancement, but also 
recognized the need to integrate existing technical knowledge and tools with new ideas in 
order to achieve the sustainable construction vision. Sustainable construction aims to achieve 
sustainable development objectives through the use of technology and knowledge to enhance 
the sustainability of production processes, operations and practices, and the design of 
infrastructure (Wai et al. 2009).  
According to Kibert (2008), the goal of sustainable construction is to create and operate 
in a healthy environment based on resource efficiency and ecological design. Kibert proposed 
the following seven principles of sustainable construction: 
 Minimise resource consumption 
 Maximise resource reuse 
 Use renewable or recycle resources 
 Protect the natural environment 
 Create a healthy, non-toxic human environment 
 Apply life-cycle cost analysis 
 Pursue quality in creating the built environment 
This very broad definition is a starting point to build a more concrete definition of the 
concept of sustainable construction and begin to illustrate the stakes and issues of sustainable 
development that relate to the construction sector. Therefore, sustainable construction could 
be best described as a subset of sustainable development, which relates to matters such as 
tendering, site planning and organisation, financial management, material selection, recycling 
and waste minimisation. 
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Recent definitions of sustainable construction are more holistic and specific but at the 
same time still incorporates the principal meanings, goals and aspects of sustainable 
construction that were introduced at the early stage of its inception. In one of these new 
definitions, Pietrosemoli and Rodríguez Monroy (2013) described sustainable construction as 
the result of the common efforts of construction stakeholders such as investors, construction 
leaders, service representatives, industry suppliers and communities to develop new buildings 
considering the environmental, energy, socio-economic and cultural conditions needed to 
bring integral solutions to society in order to improve quality of life and develop the potential 
of mankind. Miller and Doh’s (2014) definition of sustainable construction also considers the 
importance of the roles and responsibilities played by construction industry stakeholders in 
order to achieve the goals of sustainable construction. They emphasised that cooperation 
among the stakeholders in terms of sharing knowledge, expertise, awareness and action is 
crucial to contribute to the economic and social benefits, and, at the same time, to minimise 
the related impacts on the environment (Miller and Doh 2014).        
However, in this respect, the consideration and application of sustainability in the 
construction sector are still at the early stage and much more has to be done to make all 
construction phases and activities more sustainable (Myers 2005; Serpell et al. 2013; Son et 
al. 2011; Zainul Abidin 2010). It is widely accepted that the concept of sustainable 
construction is currently vague and ambiguous (Bourdeau 1999, Wai et al. 2009). Different 
definitions are used by different stakeholders (Pearce 2006), and different aspects are 
emphasised in different countries due to their own approaches, priorities and special contexts 
(Bourdeau 1999; Kibert 2007). Despite the efforts to define, promote and develop sustainable 
construction, many construction companies and professionals hesitate to implement 
sustainability (Wai et al. 2009). A study by Myers (2005) on construction companies’ 
attitudes towards sustainability in the UK revealed that very few of the major companies 
positively embraced sustainable ideas and implemented them in their operations. In addition, 
Serpell et al. (2013) emphasised that the Chilean construction firms are in early stage in 
achieving sustainable construction due to lack of financial incentives, lack of integrated 
design and lack of affordability. A majority of the construction industry stakeholders also 
believed that the industry was taking some account of sustainability issues, but identified that 
more needed to be done (Pitt et al. 2009). Moreover, the development of sustainability 
guidelines for specific sectors in the construction industry, such as the FM sector is often 
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neglected, hence, a focus on sustainability in this sector requires an immediate resurgence if 
the sustainability agenda is to be adopted.      
2.2.2 Construction Project Life-Cycle and Sustainability 
Sustainability is increasingly crucial for all parties in the construction industry. 
Consequently, there is an urgent need to change the way people think and operate. The 
sustainability agenda in construction covers issues throughout the entire life-cycle of 
construction projects, from planning, design, construction, operations and maintenance to 
demolition. Many sustainability initiatives have been implemented in each of the construction 
phases to ensure sustainable construction, for example, the application of the principles, 
procedures and methods of an Environmental Impact Assessment (EIA) during the planning 
and design stages of a project (Hill and Bowen 1997), and the application of construction 
environment plans and environmental supply chain management during the construction 
phase (Addis and Talbot 2001). Table 2.1 presents a summary of the various opportunities 
available to influence sustainability throughout the life-cycle of a facility. However, there is 
still a lack of initiatives being applied during the operations and maintenance phase compared 
to various efforts being done in other phases in the construction life-cycle.  
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Table 2.1: Sustainability opportunities throughout the facility life-cycle (Sustainable 
Construction Procurement CIRIA Publication C571, adapted from Shah, 2007) 
Key project stages Opportunities for influencing sustainability issues in a 
project 
Define needs/briefing  Sustainability objectives 
 Funding availability – ring-fenced money 
 Coordination with corporate responsibility agenda 
Feasibility studies  Sustainability impact appraisal of alternative 
o Route, sites, technologies, new build versus reuse 
and demolition 
 Life-cycle cost study 
 Selection of advisers and design team 
Decision to construct  Brief writing, including sustainability goals, target, etc 
 Stakeholder engagement 
Outline design  Project sustainability policies 
 Innovative design solution 
 Performance specifications 
Planning permission  Environmental impact assessment 
 Sustainability appraisal 
 Public/community engagement 
Scheme design stage  Performance specification for systems and products 
 Life-cycle and cost analysis 
 Value engineering 
Construction tendering  Material/component specification 
 Contractor selection based on sustainability issues 
Construction  Construction planning 
 Sustainability/environmental management plan 
 Waste/material management 
Handover and commissioning  Final sustainability performance assessment 
 Energy/building management system 
Fit-out  Procurement of furniture and materials 
Occupation  Performance in use 
 Post-occupancy evaluation 
 Capital projects 
 Operational management 
 Churn 
Decision to refurbish  Sustainability evaluation of options 
 Adaptation for new use 
 Demolition for recycling 
Demolition  Re-use and recycling of materials 
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In the life-cycle costing literature, evidence shows that the cost for the operations and 
maintenance of a building system is a significant element. On the basis of research in office 
building services systems, Evans et al. (1998) identified the life cost ratio covering initial 
capital costs, maintenance and building operating costs and business operating costs. They 
found that maintenance and operating costs can be five times the capital costs, and the 
business operating costs can be two hundred times the capital costs over the life of the 
building (Wu et al. 2006). This calculations were supported by research conducted by Fuller 
(2010) as published in the National Institute of Building Sciences website which found that, 
in the Life-Cycle Cost Analysis (LCCA) of a building over 30 years, the initial building costs 
accounted for approximately 2 percent of the total cost, while the operations and maintenance 
costs equalled 6 percent and the personnel costs equalled 92 percent as indicated in Figure 
2.2.    
 
 
 
 
 
 
 
 
According to Flanagan and Jewell (2008), an office building will consume more than 
three times its initial capital costs over a 25 year period. Based on this calculation, they 
considered it strange that far more attention continue to be paid to the initial capital costs. 
This scenario can be best described as “the iceberg principle” (Lansink 2013), as illustrated in 
Figure 2.3.   
 
 
Figure 2.2: LCCA for 30 year cost of building (adapted from Fuller, 
2010) 
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Figure 2.3: The iceberg principle (adapted from Lansik, 2013) 
 
Buildings need energy in their life-cycle from construction to demolition. The total life-
cycle energy of a building includes both embodied energy and operational energy (Dixit et al. 
2010; Miller and Doh 2014). Embodied energy is the energy sequestered in building 
materials and processes required during construction. Operational energy is the energy 
required to enable the usage of the building such as for heating and cooling, lighting, 
maintenance and everyday appliances consumption requirements. Meanwhile, recurring 
embodied energy is the sum of the energy embodied in the material used in the rehabilitation, 
replacement and maintenance of a building. A critical review by Ramesh et al. (2010) on the 
life-cycle energy analyses of buildings revealed that operational energy contributed to 80%–
90% of a building’s life-cycle energy demand, while embodied energy contributed about 
10%–20%. Furthermore, an analysis by Treloar et al. (2000) of the life-cycle energy usage 
for a house over a 30 year period showed that the initial embodied energy represented 28.5%, 
the recurring embodied energy represented 8% and the operational energy represented 63.5% 
of building’s life-cycle energy demand as illustrated in Figure 2.4. 
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These statistics show the importance of managing the costs of a building during the 
operations and maintenance phase, since it involves more impact on the LCC of a building 
than during the design and construction phase and also consumes more of the owner’s costs. 
Therefore, sustainability considerations during the operations and maintenance phase are 
crucial in the whole life-cycle of a construction project. Moreover, Wyatt (1994) stated that 
sustainable construction should include a ‘cradle to grave’ appraisal, which involves 
managing the serviceability of a building during its lifetime and eventual deconstruction and 
recycling resources to reduce the waste associated with demolition.  
Focusing on the construction industry’s detrimental impact on the environment, the 
Chartered Institute of Building (2004) pointed out that the built environment (especially the 
buildings themselves) used 45% of generated energy for power and maintenance, while only 
5% was used during construction. In addition, the construction, operations and maintenance 
of a buildings are estimated to account for approximately 40% to 50% of all energy usage and 
produced around 40% of all waste including greenhouse gas emissions globally (Asif et al. 
2007; Berardi 2013; Citherlet and Defaux 2007; Prasad and Hall 2004; Stephan et al. 2011). 
The importance of addressing environmental issues at the operations and maintenance phase 
0
20
40
60
80
100
Initial embodied energy recurring embodied
energy
operational energy
Pe
rc
en
ta
ge
Proportion of 30 year life-cycle energy 
Design & construction phase Operation phase  
Figure 2.4: Building life-cycle energy for 30 year period (data adapted from 
Treloar et al., 2000) 
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has been proved by examining the profound effect of resource use during a building’s life-
cycle and its impact on the environment as previously highlighted. Considering the evidence, 
the role of facilities managers as the stakeholders who are responsible for the operations and 
maintenance of built assets is vital in reducing the construction industry’s impact on the 
environment. Thus, it is necessary to advance the sustainability agenda for the operations and 
maintenance phase of construction activities through adopting sustainable practices in 
facilities management.  
2.2.3 Facilities Management and its Key Functions 
The concept of FM has continued to develop since it gained a foothold as a discipline 
and profession within the property and construction industry from the late 1980s (Jensen 
2009; Tay and Ooi 2001). Since then, the role of FM has grown from being perceived in an 
old-fashioned way as encompassing caretaking, cleaning, repairs and maintenance, to 
covering real estate management, financial management, change management, human 
resource management, health and safety and contract management (Atkin and Brooks. 2009). 
In addition, the scope of FM has become broader and includes the development of real estate 
and the use of buildings in both the short-term and long-term, as well as various support 
services (Jensen 2009).   
Table 2.2 presents a summary of various definitions of FM that have been generated by 
different institutions, professionals and organisations. 
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Table 2.2: Definitions of facilities management 
No. Institution/professional/ 
organisation 
Definition 
 
1 British Institute of 
Facilities Management 
(BIFM)  
The integration of processes within an 
organisation to maintain and develop the agreed 
services which support and improve the 
effectiveness of its primary activities. 
2 International Facility 
Management Association 
(IFMA)   
A profession that encompasses multiple 
disciplines to ensure functionality of the built 
environment by integrating people, place, process 
and technology. 
3 FMA Australia’s Glossary 
of FM Terms  
A business practice that optimises people, 
processes, assets and the work environment to 
support delivery of the organisation’s business 
objectives. 
4 Barret and Baldry (2003) An integrated approach to maintaining, improving 
and adapting the building and infrastructure of an 
organisation in order to create an environment 
that strongly supports the primary objectives of 
the organisation. 
5 Atkin and Brooks (2009) Creates a conducive environment to carrying out 
the organisation’s primary operations, taking an 
integrated view of services infrastructure and 
using it to deliver customer satisfaction and best 
value through support and enhancement of core 
business.  
5 Then (1999) A management discipline that combines people, 
property and process management expertise to 
provide vital services in support of the 
organisation. 
 
FM encompasses multi-disciplinary activities within the built environment and the 
management of the impact of those activities on people and the workplace (British Institute of 
Facilities Management). An effective FM which combines resources and activities is vital to 
the success of any organisation. It is essential to the performance of a business both at the 
corporate level as it contributes to the delivery of strategic and operational objectives and on 
a daily level since it provides a safe and efficient working environment. The definitions 
provided by the International Facility Management Association and the Facility Management 
Association of Australia summarise the holistic nature of the discipline and the 
interdependence of several factors in its successful implementation. Overall, the various 
definitions of FM from different sources emphasise the significance of an integrated and 
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interdependent discipline whose overall purpose is to support an organisation to achieve its 
business objectives.   
According to Atkin and Brooks (2009), FM is an industry that will: 
 Support people in their work and other activities 
 Enhance individual wellbeing 
 Enable the organisation to deliver effective and responsive services 
 “Sweat” the physical assets (i.e. make them highly cost effective) 
 Allow future changes in the use of space 
 Provide competitive advantage to the organisation’s core business 
 Enhance the organisation’s culture and image. 
 
Excellent FM implementation is crucial to an organisation’s operations in order to 
achieve its’ full function. The British Institute of Facilities Management listed the 
characteristics of excellent FM as follows: 
 Delivers the effective management of an organisation’s assets 
 Enhances people’s skills within the FM sector and provides identifiable and 
meaningful career options 
 Enables new working styles and processes, which is vital in this technology-driven 
age 
 Enhances an organisation’s identity and image 
 Helps the integration of processes associated with change, post-merger or 
acquisition  
 Delivers business continuity and workforce protection in an era of heightened 
security threats. 
 
FM has been described as a management discipline that combines people, property and 
process management expertise to provide vital services in support of the organisation (Then 
1999). Then and Tan (2006) suggested that, in the dynamic business activity context, FM 
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must be responsive to changing client needs and must be influenced by the type of business 
and the competence level of the in-house management and external service providers.  
FM is one of the fastest growing professions in the United States, United Kingdom and 
across Europe and is rapidly emerging as a profession in Asia, South America and South 
Africa. However, researchers and practitioners in the FM field have highlighted several issues 
that need attention, even though awareness of the influence of FM on the image, profitability 
and longevity of a business is escalating. According to Elmualim et al. (2010), there is a lack 
of understanding, focus and commitment among senior executives in appreciating the 
opportunities, threats and needs for strategic leadership and direction in driving essential 
change in the FM organisational context.  
Waheed and Fernie (2009) argued that FM tasks are still regarded as janitor functions 
and operational only and that this scenario illustrates the gap between the aspirations of 
strategic relevance and reality. They also highlighted the challenge in changing the functional 
knowledge of FM to an organisation-wide knowledge base which aims to be accepted as a 
strategically placed corporate function. In terms of innovative approaches in FM practices, 
Mudrak et al. (2004) studied FM teams and contributed to ongoing discussion in the field by 
developing an assessment framework of the innovative ability of FM teams.    
Many studies have been conducted in FM covering issues in business performance, 
organisational issues and knowledge challenges as well as the competencies and capabilities 
of FM teams. Apart from these issues, sustainability challenges in the FM sector are another 
topic attracting researchers’ interest. Sustainability practices in FM and best practices are 
among the topics of focus.  
2.2.4 Facilities Management and Sustainability  
Previous research efforts have suggested that sustainable practices in FM can bring 
substantial benefits such as reducing energy consumption and waste while increasing 
productivity, financial return and standing in the community, which corresponds with the 
‘triple bottom line’ of sustainable development (Hodges 2005; Lai and Yik 2006; Nielsen et 
al. 2009). The need for sustainable practices focusing on the development of new ways of 
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working in order to meet sustainability criteria, and to guide skilled facilities managers in the 
conduct of tasks, is increasingly important. Nielsen et al. (2009) stated that there is a growing 
interest in integrating sustainable measures in building operations, since more facilities 
managers and building owners are showing interest in sustainability issues.  
The role of FM in sustainability agendas can be applied to the entire life-cycle of a 
construction project, from design and construction to demolition, with particular focus on the 
operational phase (Elmualim et al. 2008). The involvement of facilities managers during the 
design process should result in buildings that are: (1) better suited to meeting business needs, 
(2) more attractive to clients, (3) easier to commission and maintain, (4) easier to control and 
manage, (5) more cost-effective to operate and (6) better able to respond to the needs of the 
occupants (Jaunzens et al. 2001). According to Elmualim et al. (2008), sustainability can be 
included during operational phases in the maintenance and repair of the physical fabric of the 
site, and involves obtaining resources based on sustainability criteria, ensuring that 
sustainability agenda consideration extends through the supply chain, minimising waste and 
disposing of it responsibly and reducing energy demands. The role of the facilities manager 
has grown to encompass activities such as waste minimisation, recycling initiatives, energy 
management and utility reduction to meet the sustainability expectations of customers and 
clients (Shah 2007). Moreover, Brown and Pitt (2001) suggested that the scale of growth in 
the built environment and the consequential growth of the FM sector is anticipated to be 
enormous and will impact on environmental sustainability.      
Although the FM profession has been presented with an opportunity to make real and 
measurable differences by driving the sustainability agenda forward, it does not at present 
have easy access to the specialist knowledge, tools and supporting case study material 
necessary to make it a reality (Elmualim et al. 2009). At present, much of the research 
conducted on this issue has primarily focused on the approaches, opportunities, benefits, 
barriers and stakeholders’ commitment towards sustainable practices in FM (Elmualim et al. 
2010; Hodges 2005; Nielsen et al. 2009; Shah 2007; Wyatt et al. 2000). The demands require 
FM personnel to be able to understand and effectively respond to sustainable development 
challenges. Unfortunately, research reveals that FM personnel capabilities, together with 
skills, knowledge and commitments for sustainability agenda are deficient in a number of 
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areas. As a result, the ability of the FM personnel to effectively contribute to the 
sustainability agenda is compromised.  
Previous studies have identified numerous challenges in the effort to integrate a 
sustainability agenda in FM practices. These include capabilities and skills, knowledge, 
organisational culture, personal attributes and management and authority issues. According to 
Hodges (2005), achieving the goal of sustainable practice in FM is not an easy task due to a 
discrepancy between the abilities, knowledge, skills and willingness of facilities managers to 
implement sustainability in their businesses. Shafii et al. (2006) stated that a lack of 
professional capabilities is one of the barriers to the implementation and success of 
sustainable construction in Southeast Asia. Shah (2007) highlighted the importance of skills 
and competency as one of the strategic areas in FM. It is recognised that there is a lack of 
skills within the FM industry to actively manage facilities from a sustainability perspective. 
In addition, there is also a lack of competence in managing the attitude change processes of 
people and organisations towards sustainability agenda endeavours (Yang et al. 2005).      
A survey conducted by Elmualim et al. (2010) involving 251 facilities managers 
identified the lack of knowledge as one of the barriers to the practice of sustainable FM, 
together with other barriers such as time constraints and lack of senior management 
commitment. There is also a recognised knowledge chasm regarding practical information on 
delivering sustainable FM (Elmualim et al. 2009). The identification of the knowledge chasm 
in sustainable FM practices highlights the information asymmetry between design and 
facilities and assets management. Nielsen et al. (2009) and Lai and Yik (2006) identified a 
lack of knowledge regarding environmental themes and a low level of sustainability 
knowledge amongst FM stakeholders, respectively.  
In terms of existing documentation promoting sustainability, Bosch and Pearce (2003) 
analysed nine documents intended to educate facility decision-makers on sustainability. The 
study revealed that these documents did not address the intended audiences equally well. 
Most of the information only focused on designers and owners, and little information was 
provided that would be suitable for facilities managers’ practices.  
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The research findings reported in the literature have proven the need to overcome the 
issues caused by the lack of capabilities of FM professionals and organisations that may lead 
to other issues, such as the lack of knowledge necessary to achieve the sustainability goal. 
Therefore, it is necessary to tackle this obstacle if the realisation of sustainable practices in 
FM is to be achieved. Table 2.3 summarises the challenges faced in integrating a 
sustainability agenda in FM practices according to previous researchers.   
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Table 2.3: Challenges/issues in integrating sustainability in FM practices 
No. Challenges/ 
Issues 
Author/s Description 
1 Capability challenges Elmualim et al. (2010) 
Shah (2007) 
Shafii (2006) 
Hodges (2005) 
Yang et al. (2005) 
 
 Lack of capabilities/skills 
 Awareness of building whole-life 
value  
 Lack of professional capability 
 Unwillingness to implement 
sustainability 
 Lack of competence in managing the 
attitude change process of people and 
institutions 
 Diversity of FM roles 
 Undervaluation of contribution to 
organisational success 
 
  
  
  
  
2 Knowledge challenges Elmualim et al. (2010) 
Elmualim et al. (2009) 
Nielsen et al. (2009) 
Shah (2007) 
Lai and Yik (2006) 
Hodges (2005) 
 
 Lack of knowledge 
 Limited knowledge regarding 
environmental themes 
 Knowledge chasm 
 Management of sustainability 
knowledge 
 Low level of knowledge regarding 
sustainability 
 Discrepancy in knowledge  
 
  
  
  
  
  
3 Organisational  
challenges 
Elmualim et al. (2010) 
Nielsen et al. (2009) 
Shah (2007) 
Hodges (2005) 
 Time constraint  
 Lack of senior management 
commitment 
 Lack of incentives to carry out routine 
planning on environmental issues 
 Too little time and few resources to 
implement 
 Increasing liability 
 Lack of financial support 
 
  
  
  
4 Authority challenges Nielsen et al. (2009) 
Shah (2007) 
Bosch and Pearce 
(2003) 
 Limited data on local consumption of 
energy, water etc 
 Performance indicators 
 Lack of guidance documentation 
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The necessity for the implementation of sustainable practices in FM and for skilled 
facilities managers to conduct sustainability functions is increasing. A few early studies have 
been conducted in an attempt to apply sustainability measures in FM practices. Shah (2007) 
introduced a practical guidance book that provides comprehensive information which can be 
implemented to integrate sustainability into the daily activities of FM. Hodges (2005) 
suggested key steps in developing a sustainability strategy for FM sector. He also highlighted 
the importance of the LCC and TCO techniques to justify any potential costs of implementing 
sustainable practices in FM. Elmualim et al. (2010) developed a knowledge portal to share 
beneficial sustainability practices in FM by conducting several case studies. The portal was 
developed to give FM stakeholders easy access to specialist knowledge, tools and supporting 
case study materials. However, these studies were restricted and focused solely on external 
factors and not on the internal aspect of people issues in FM personnel and organisations 
which have been proven to be crucial factors, especially in terms of capabilities and skills. 
There is therefore a need for research and guidelines on the implementation of sustainable 
practices in FM and how skilled facility managers can perform sustainability functions. This 
is because facility managers and building operators are the key actors in implementing 
sustainable measures in building operations (Hodges 2005). Hence, it is crucial for them to 
have appropriate capabilities, skills and knowledge to be able to respond and act on a 
sustainability agenda. 
In order to support sustainability implementation in the FM sector, it is important to 
investigate the issue of capabilities and skills. The capabilities of FM personnel and 
organisations have been identified among the key enabling factors to facilitate the 
sustainability agenda. Moreover, the need for strong capabilities in both people and 
organisations is increasingly important in dealing with the requirements of sustainability 
practices in FM. Through the literature review, it has been identified that up to now, 
compared to the research efforts on external aspects (i.e. developing guidelines, technical 
manuals and knowledge portals), research focusing on soft areas or people-centred 
orientation (i.e. capability of people, skills, personal motivation) is still lacking and lagging 
behind. Hence, there is a need to explore the concept of capabilities in order to enhance the 
sustainability agenda in FM practices. 
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2.2.5 Sustainability Research Agenda in the FM sector 
This section reviews the publications from 2000 to 2012 that contribute to the literature 
on the sustainability agenda in the facility management field. Eleven of the most authoritative 
journals in the construction management, facility management and sustainability areas were 
searched, namely: 
 Construction Management and Economics  
 International Journal of Project Management  
 Building Research and Information  
 Building and Environment 
 Engineering, Construction and Architectural Management  
 Journal of Construction Engineering and Management 
 Construction and Building Materials 
 Journal of Environmental Planning and Management 
 Sustainable Development 
 Journal of Facilities Management 
 Facilities.  
 
These journals were chosen because of the high impact factor and because they were 
considered relevant to the FM research topic. The related papers were obtained by conducting 
a topic search using the keywords of “sustainable development” AND “facility management” 
and “facility management” AND “sustainability”. At the end of the search process, there 
were a total of 223 papers obtained related to the search keywords. After that, a brief review 
of the abstracts and findings of the paper was conducted to sort the irrelevant and/or identical 
papers. After the sorting process, there were 42 papers with relevant content to sustainability 
in FM identified for further analysis. 
The analyses of these papers were conducted by identifying the most significant 
differences in terms of the type of research approach. These paper themes were classified into 
two major categories of approach, namely, a technical-based approach and people-centred 
approach. The identification and classification of these papers’ themes was conducted to 
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analyse the focus of previous studies on the sustainability agenda in the facility management 
field.  
Figure 2.5 shows the year in which the 42 relevant papers were published (from 2000 to 
2012) in each category. There is an increase in the numbers of research papers published in 
the area of sustainability in FM from 2000 to 2012. The years with the highest number of 
publications were 2007 and 2012 with five papers each. The focus on the technical-based 
approach was more common (36 papers or 86%) than the focus on the people-centred 
approach (6 papers or 14%). This emphasis could be attributed to the introduction of 
sustainability assessment tools in the building sector by various institutions such as the 
Building Research Establishment Environmental Assessment Tool (BREEAM), Leadership 
in Energy and Environmental Design (LEED) and Green Star Assessment System from the 
early 1990s (Ali and Al Nsairat 2009). Therefore, exposure to the technical-based approach 
to sustainability endeavours in the building sectors occurred earlier than exposure to the 
people-centred approach and this is reflected in the nature of sustainability studies in the FM 
sector. However, the interest in studies rooted in the people-centred approach increased in 
2012, with two papers adopting this approach published in that year. The pace of studies 
adopting the people-centred approach has not been as fast as the pace of studies adopting the 
technical-based approach, but increasing emphasis is evident since 2004.   
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Figure 2.5: Year of publication of 42 relevant papers 
 
Table 2.4 lists the relevant papers by topic, indicating the focus on various aspects of 
sustainability in FM. As shown, the majority of the studies adopted the technical-based 
approach, with topics including energy efficiency, sustainable practices during operations and 
maintenance, life-cycle assessment, performance evaluation, sustainable FM practices, green 
building technology, adaptation of existing buildings and environmental management 
systems. The most commonly explored topic was energy efficiency. These studies dealt with 
the adoption of assessment tools and the development of technical models in order to save 
energy usage in a building. The second most commonly explored topic was life-cycle 
assessment, which is an established assessment tool used for the selection of building design, 
building materials and local utility options (energy supply, waste management). A few 
studies focused on the importance of considering the people-centred approach as an initiative 
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to foster the sustainability agenda in the FM sector. In these studies, the people-centred 
approach was explored in terms of the commitment, perspective and competency of the FM 
personnel who will actually execute the tasks and carry out the technical strategy that has 
been proposed. The success of a proposed strategic endeavour depends on how well the 
workforce has developed the competency and skill to execute the tasks (Putnam and Price 
2005). However, to date, research that focuses on the FM personnel is still scarce compared 
to technical studies even though the benefits of the people-centred approach are promising. 
Therefore, this research focuses on the role of the FM personnel in sustainability since the 
review of the literature indicates that the research focus on this area has not yet been explored 
to its fullest potential. To the researcher’s knowledge, no comprehensive research has yet 
been conducted in the area of FM personnel capabilities and skills to execute the 
sustainability agenda in FM practices.          
Table 2.4: Number of relevant papers by topic 
Topic / Focus Number of Papers Percentage (%) 
Sustainable practice during O&M phase  6 14.3 
Energy efficiency 8 19.0 
Life-cycle assessment 5 11.9 
Performance evaluation 3 7.1 
Building adaptability 2 4.8 
Sustainable FM practices 3 7.1 
Sustainable asset management 1 2.4 
Green building 3 7.1 
Environmental management system  3 7.1 
Knowledge management 1 2.4 
Sustainability policy 1 2.4 
FM personnel roles/approach 3 7.1 
FM personnel commitments/barriers 1 4.8 
FM personnel capabilities 1 2.4 
Total 42 100 
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2.3 CAPABILITIES CHALLENGE IN DEALING WITH THE SUSTAINABILITY 
AGENDA IN FACILITIES MANAGEMENT 
2.3.1 Theory of Capabilities 
In facing an increasingly challenging business environment, the literature on strategic 
management supports the need to focus on internal factors in the organisation such as resources 
and capabilities in order to sustain performance (Ravinchandran and Lertwongsatien 2005). 
According to Smallwood and Panowyk (2005), an organisation can only gain an advantage and 
achieve superior performance when it has the right capabilities. This pressure is magnified when 
a business environment changes to a new level, but the organisation still possesses the same old 
capabilities and resources. Therefore, organisations need to obtain new stocks of resources and 
capabilities in order to uphold their competitive advantages.  
 Capability strategy originated from a concept of competitive advantage which is 
essential for the success of an organisation.  Competitive advantage is an advantage over 
competitors that enables the organisation to create superior value for customers and superior 
profit for the organisation itself (Porter 1985; Barney 1991). According to Barney (1991), 
ongoing competitive advantage occurs once the organisation implements a value creating strategy 
possessing certain characteristics which can be considered as valuable, rare, inimitable and non-
substitutable. Competitive advantages can be derived from a variety of sources. The traditional 
competitive theory (Porter 1985) suggests that an organisation must exploit external market 
forces and position itself in relation to generic strategies in order to gain competitive advantages. 
However, this approach fails to address the organisation’s unique resources and capabilities.  
In contrast, the resource-based view (Barney 1991; Newbert 2008; Wernerfelt 1984) and 
competence-based view (Prahalad and Hamel 1990; Sanchez and Heene 1997) argue that 
organisations are different to one another due to their own unique resources and capabilities. In 
these approaches, the long-term competitiveness of an organisation depends on its skilful 
utilisation of resources and capabilities that distinguish it from its competitors, who often possess 
characteristics that are difficult to imitate and provide substitutes for (Amit and Schoemaker 
1993; Barney 1991; Prahalad and Hamel 1990). Thus, an ongoing competitive advantage is 
acquired by exploiting and maintaining these unique resources and capabilities.  
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The dynamic capabilities approach is also another strategic theory that recognises the 
dimensions of specific capabilities of an organisation as a source of competitive advantage 
(Eisenhardt and Martin 2000; Teece and Pisano 1994). It emphasises appropriately adapting, 
integrating and re-configuring existing internal and external organisational skills, resources and 
capabilities towards survival in a changing environment in order to maintain long-term 
competitiveness.  All these approaches, suggest that organisations should exploit or redeploy their 
resources and competencies. It is crucial for organisations to develop and acquire such 
competencies and capabilities in order to obtain sustainable competitive advantages.   
Various definitions and classifications of resources and capabilities are presented in the 
literature. According to Rangone (1999), resources and capabilities have been classified in a 
homogenous group (e.g. financial, physical, human, technological, reputation and organisational), 
and in two groups of tangible (e.g. human, physical and financial capabilities) and intangible (e.g. 
reputation, organisation, know-how or patent) capabilities and as a body of resources (e.g. 
technologies, skills, organisation resources).     
The literature also presents many definitions of “capabilities” from a range of different 
perspectives including the organisational context and the people context. In the organisational 
context, Derguech et al. (2013) defined capabilities as the actions performed or the information 
delivered such as a service or a business that satisfies a particular need. Dutta et al. (2005) defined 
capabilities as the way in which a firm deploys resources to generate value and achieve 
organisational objectives. Capabilities represent the ability of the organisation to combine a 
number of resources efficiently in order to engage in productive activity and attain certain 
objectives (Amit and Schoemaker 1993). In addition, according to DeNisi et al. (2003), 
capabilities reflect a firm’s ability to integrate and deploy its resources in order to achieve a 
desired goal. Gorman and Thomas (1997) stated that capabilities are process-oriented resources 
which are less tangible and less visible than physical resources.   
In the people context, Lessmann and Rauschmayer (2013) defined people capabilities as 
the resources that a person has and the ability that they have to use these resources for achieving 
their functions. It is also known as the direct and indirect know-how which represents the 
knowledge, skills, personal attributes and value orientations in a person (Loashy 2013). Loashy’s 
(2013) definition’s of capabilities is in line with Bredin’s (2008) definition which emphasises the 
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internal resources of a person. According to Bredin (2008), people capabilities are the 
combination of experiences, individual skills, role structures, processes, activities and routines of 
a person throughout the organisational functions.  
In addition, Stewart and Hamlin (1992) defined capabilities as the abilities a person should 
have in a given occupational area. These capabilities are subject to internal and external factors 
such as organisational type, size, age and activity levels. According to Holmes and Joyce (1993), 
capabilities is a description of an action, mode of behaviour or outcome that a person should be 
able to demonstrate, or the ability to transfer skills and knowledge to new situations within the 
occupational area. Meyer and Semark (1996) viewed capabilities as the demonstration of the 
integration of knowledge, skills, personal attributes and value orientation. Ability is also 
dependent on task specificity and context experience either in terms of quantity or diversity 
(Barrett 1992). 
In sum, a focus on resources and capabilities is crucial for an organisation aiming to 
achieve superior performance and maintain long-term competitiveness. The capability dimension 
of an organisation is illustrated in Figure 2.6. Capability is also invaluable in addressing the 
effects of a changing external environment, such as the threats and opportunities posed by new 
products, processes, technological innovations, market changes and environmental 
consciousness, as well as the sustainability agenda of a business. 
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2.3.2 Current Sustainability Gap in People and Capabilities in Facilities Management 
According to Hodges (2005), facilities managers and building operators are the key 
actors in implementing sustainable measures in building operations. Hence, it is crucial for 
them to have appropriate capabilities, skills and knowledge to respond to and act on a 
sustainability agenda. For example, in discussing issues dealing with knowledge, the people 
aspect should be considered to be as significant as technology and technical factors (Bhatt 
2001). Bhatt (1998) stated that firms which pay equal attention to people as well as 
technology, such as by encouraging informal meetings among employees, get-togethers and 
personal interaction, are able to perform better.  
Bredin (2008) suggested that it is important to pay attention to the contribution of 
people’s capabilities in an organisation instead of focusing solely on organisational 
capabilities. Organisational capabilities are built from “an agglomeration of lower-order 
activities” that are feasible through individual skills, accumulated experience and 
organisational arrangements (Dosi et al. 2000).  
Capability 
Capability Increments 
People Dimension 
 Individual training 
 Collective training 
 Professional development 
 
Material Dimension 
 Infrastructure 
 Information technology 
 Equipment 
Process Dimension 
 Concepts 
 Information management 
 Business processes 
 
Figure 2.6: Capability dimension 
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To encourage sustainability endeavours, there is a need to consider the capabilities and 
resources owned by organisation, as well as the capabilities and resources available in the 
workforce. It is important that people are appropriately adapted, integrated and re-deployed 
towards achieving changing environment obligations. Gloet (2006) indicated the importance 
of developing capabilities in four key areas to support the sustainability agenda in an 
organisation, namely, learning, roles, responsibilities and strategic focus. These capabilities 
are crucial in ensuring that ideas relating to ecology, sustainability and social justice form 
part of management’s thinking and priorities. Similarly, van Kleef and Roome (2007) 
identified that specific areas of capabilities are needed to encourage businesses to implement 
more sustainable practices. These include, systemic thinking capabilities, capabilities for 
learning and developing, capabilities to integrate business, capabilities to solve environmental 
and social problems, capabilities in developing alternative business models and methods, 
networking capabilities and coalition and collaborating building capabilities. For this reason, 
capabilities are vital for heightening the competency of people and organisations, particularly 
in managing sustainability agenda issues and challenges, operating in a more sustainable way 
and in supporting sustainability measures in an organisation. 
Moreover, the construction industry is known as a labour-intensive sector due to its 
reliance on the capabilities and skills of workers in their respective operations and activities. 
According to Cooke-Davies (2002), it is the people who deliver construction projects, not the 
processes or systems. In addition, the concept of the knowledge worker is regarded as 
important to a construction organisation since much knowledge in the construction industry is 
experience-based and involves tacit knowledge (Pathirage et al. 2007; Woo et al. 2004). There 
is a necessity for the construction industry to consider the capabilities, skills, behavioural-
input and knowledge of the people who contribute to superior performance in both project and 
organisational levels. This situation reinforces the importance of people’s knowledge and 
capability in achieving organisational competitiveness and as a success factor in the 
construction industry.   
In the FM sector, the issue of personnel and organisational capabilities has been 
identified as one of the key challenges that needs to be addressed in the implementation of a 
sustainability agenda as highlighted by previous researchers (Hodges 2005; Shafii et al. 2006; 
Shah 2007, 2012; Yang et al. 2005). The necessity for sustainable practices in FM and for 
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skilled facilities managers to conduct this function is mounting. A few early studies have been 
conducted in an effort to integrate sustainability measures in FM practices and to overcome 
the challenges faced by FM personnel and organisations. These take the form of guidelines, 
technical manuals and knowledge portals. However, these studies have tended to focus solely 
on hard areas and not on the soft areas of people factors, especially in terms of the necessary 
capabilities and skills needed to perform this function. Therefore, there is a known research 
gap in this area that needs to be addressed in order to take advantage of the vast opportunities 
available to improve the present scenario. Figure 2.7 illustrates the relationship between 
sustainability endeavours and the concept of capabilities in efforts to promote the 
sustainability measures required in FM practices.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SUSTAINABILITY 
CAPABILITIES 
SKILLS AND 
BEHAVIOUR 
TECHNOLOGY ORGANISATION PEOPLE 
 
Figure 2.7: Different dimensions of capabilities towards the enhancement of sustainable 
practice in the FM sector 
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2.4 PEOPLE CAPABILITIES FOR THE PROMOTION OF SUSTAINABILITY IN 
FACILITIES MANAGEMENT PRACTICES 
This section outlines the concept of people capabilities in the context of the effort to 
promote a sustainability agenda in the FM practices. This research attempts to adopt this 
concept in an order to overcome the challenges and issues faced by FM stakeholders in their 
efforts to embrace a sustainability agenda in their practices. 
2.4.1 People Capabilities Concept  
Organisations compete in two markets, namely, a market for their products and services 
and a market for the talent required to produce or perform their products and services; thus 
the success of a business is determined by the talent of the people in the organisation (Curtis 
et al. 2009). According to Jeston and Nelis (2008), the most important components in any 
business innovation or change process are the management of organisational change, the 
associated people/staff impacts and the provision of the skills and capabilities for staff to be 
able to execute their job to a high standard. The people within the organisation must have the 
knowledge and skills to be able to continuously improve the business processes and to 
measure and manage them in a way that leads to the betterment of the organisation. 
In discussing the importance of the people capabilities concept, Pfeffer (1995) suggested 
that traditional sources of competition had become less effective, since resources such as products 
or technology were being rapidly imitated. Furthermore, formerly protected markets and 
regulations were also disappearing. Thus, what remained as a source of advantage was capability 
and organisational culture embodied in the workforce, due to the relative difficulty of imitation 
and the fact that other sources of success had been eroded by competition.  
The importance of people in economic and social success has attracted the interest of many 
organisations and motivated them to emphasise people capabilities. There is clear evidence that 
managing the workforce effectively leads to substantial returns such as increased productivity, 
quality and market share, as well as growth in profit, sales and capital (Pfeffer 1995). Many 
organisations try to maximise their dynamic capabilities through leveraging the employee 
stockpile of knowledge and expertise in order to work with collaborating organisations and 
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deliver value to clients (Davis and Walker 2009). According to Nahapiet and Ghoshal (1998), a 
crucial ingredient to an organisation is its ability to tap into a rich vein of collaborative 
advantages and thereby optimise its human capital.   
In addition, Curtis (1995) suggested that organisations need to focus on three interrelated 
components, namely, people, processes and technology, in order to improve performance (Figure 
2.8). His research in the field of software organisations found that their continued improvement 
required significant changes in the way they managed, developed and used their people for 
business development and maintenance. Therefore, they needed to pay as much attention to 
people as on processes and technology. Curtis argued that improving technology and processes 
alone was not enough in the knowledge-intense industry, and the continual improvement of 
people capabilities and the conditions that empower performance was crucial. Curtis proposed the 
people capability maturity model to help organisations successfully address their critical human 
capital issues. It employs a process maturity framework as the foundation for best practices in 
managing and developing an organisation’s workforce.   
 
 
 
 
 
 
 
 
 
 
 
 
 
People 
Technology Process 
High quality 
products or 
services 
Figure 2.8: Three components of performance 
improvement 
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The people or human resource domain must be considered in efforts to implement 
environmental management or a sustainability agenda in an organisation. The contribution of 
the human resource domain to the successful integration of environmental management in an 
organisation should be given more attention even though at present this approach is still rare 
(Jabbour and Santos 2008). Boudreau and Ramstad (2005) stated that the principles of 
sustainability are rarely explicit in strategic plans for human resources and have not been 
given enough attention. However, once organisations incorporate an environmental 
dimension into their dynamics, human resources play a crucial role in stimulating the success 
of its integration with environmental management. 
Govindarajulu and Daily (2004) argued that although specialised literature in 
environmental management systems highlights the fact that technical aspects almost  
guarantee the effectiveness of these systems, human resource dimensions, also play an 
important role. Similarly, del Brío and Junquera (2003) agreed that environmental 
management is human resource-intensive. Therefore, environmental management and 
sustainability efforts are a complex process, requiring the support of several factors of human 
resources in order to guarantee success in implementation. 
Apart from the human resource domain, sustainability efforts in an organisation also 
require consideration of other factors in relation to the people aspect generally in order to 
support implementation. These factors include stakeholder motivation improvement (Cole 
2011; Feige et al. 2011), changes in organisational culture (Harris and Crane 2002; 
Linnenluecke and Griffiths 2010; Strengers 2004), people innovation capabilities (Bossink 
2002; Sexton and Barrett 2003) and human resources and competencies in project 
management (Yuan 2011). 
The focus of this research is on people capabilities within the organisational or work-
related context due to the tremendous opportunity that such a focus brings to organisational 
growth and performance. It is also vital in transferring existing skills and knowledge to a new 
situation, such as the sustainability agenda endeavours in an organisation. 
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2.4.2 Potential People Capability Factors Enhancing Sustainability in Facilities 
Management 
This research aims to formulate a people capabilities framework for the promotion of 
the sustainability agenda in the FM. The opportunities to implement sustainable practice in 
FM can be potentially unlocked by the identification and integration of the crucial people 
capability factors that can support its execution. A review of the literature was undertaken to 
gain a holistic view on the aspects of people capabilities in relation to the promotion of 
sustainability and sixty nine relevant factors were identified. A summary of the findings is 
presented in Table 2.5. These components contribute to the environmental, social and 
economic objectives of sustainable development. 
These factors were sorted into five micro categories, namely,  interpersonal capabilities, 
system thinking capabilities, anticipatory capabilities, normative capabilities and strategy 
capabilities, based on Wiek et al.’s (2011) classification for a similar application. As 
discussed in Section 2.2.5, research that focuses on the people-centred approach that explored 
the commitment, capabilities and skills of the FM personnel to execute the sustainability 
implementation task, is still scarce if compared to technical studies. Therefore, the Wiek et 
al.'s categories of people capability were one of the early studies that emphasised in this 
aspect as  initiatives for sustainability implementation. In this research context, interpersonal 
capabilities enable FM personnel to solve issues and respond to challenges in sustainability 
applications. System thinking is about being able to analyse complex systems across the three 
different pillars of sustainability and over different scales. Anticipatory capabilities facilitate 
the analysis and evaluation of sustainability actions and consequences. Normative thinking 
capabilities are used to map, apply and reconcile the personal values and principles that 
should be either discarded or maintained to sustain the balance of nature. Finally, strategic 
capabilities contribute to the development of specific strategies towards the implementation 
of sustainability in an organisation. This typology reflects the classification of previously 
identified people capabilities for the facilitation of the sustainability agenda. Since these 
capabilities are identified through wide ranging sustainability considerations from a variety of 
perspectives and experiences, there is a need to identify the most relevant aspects specific to 
the FM context through surveys of the local industry.  
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Table 2.5: Summary of potential people capability factors in promoting sustainability agenda 
implementation 
People Capability Factors Reference/s 
Interpersonal capabilities  
Communication skill   
 
 
 
 
 
 
 
 
Crofton (2000) 
Bossink (2002) 
Sexton and  Barret (2003) 
Tilbury and  Worthman 
(2004) 
Kelly (2006) 
Sterling and  Thomas 
(2006) 
Barth et al. (2007) 
Hind et al. (2009) 
Takala (2011) 
Wiek et al. (2011) 
 
 
Collaboration skill 
Generosity  
Serious engagement with sustainability agenda 
Courage to make changes  
Courage to express own voice/opinion 
Advanced skill in deliberating and negotiating  
Leadership skill  
Empathy  
Honesty and trustworthiness 
Open minded/openness 
Self-motivation  
Able to motivate other people  
Understand and possess code of ethics  
Creative skill  
Innovative skill  
Entrepreneurship skill  
Cooperative action skill  
Conflict resolution skill  
Able to work across disciplines  
Able to deal with uncertainty  
Participatory skills  
Competence in the planning and implementation of 
sustainability efforts  
Critical thinking and reflection  
Decision-making skills  
Courage to express own opinion 
Facilitative skills in collaboration and adaptation 
High level of ethical awareness 
Able to change subordinate belief consistent with own 
belief 
Taking action to bring changes 
Willing to be a public role model for ethical behaviour 
Understand code of ethics and profession’s responsibility 
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People Capability Factors Reference/s 
towards the environment 
System thinking capabilities  
Assess the alternative concepts, designs and methods of 
practices which reflect holistic thinking  
 
 
 
Crofton (2000) 
Sterling and  Thomas 
(2006) 
Takala (2011) 
 
Interconnect the ecological, social and economic systems 
with sustainable development principles  
Understand holistic/system thinking and analysis  
Possess basic understanding of the interaction of natural 
and human system 
Understand the bigger picture of significant aspect of 
sustainable development 
Understand the meaning, goals and issues of sustainable 
development  
Anticipatory capabilities  
Identify the consequences of any decision/process/practice 
to the three pillars of sustainable development  
 
 
 
Crofton (2000)  
Kearin and  Springett 
(2003) 
Kelly (2006) 
Hind et al. (2009) 
Takala (2011) 
Tilbury and  Worthman 
(2004) 
Barth et al. (2007) 
Identify short-term and long-term consequences of any 
decision or plan  
Identify direct and indirect consequences to people and 
ecosystems  
Able to think for the welfare of future generation  
Take a long-term perspective  
Vision for a better future  
Able to show the degree of global consciousness as a 
consequence of present activities  
Ability in foresighted thinking  
Ability to make a reflection of their practice that may 
consequence the environment, people and resources 
Ability to realise their part that contribute to certain 
circumstances that harm the environment 
Normative capabilities  
Understand a variety of perspectives, values and beliefs 
and their implications for sustainability  
 
 
Crofton (2000) 
Kelly (2006) 
Sterling and  Thomas 
(2006) 
Barth et al. (2007) 
Burger and Christen (2011) 
Able to change thought processes and values to develop an 
ecologically sustainable culture  
Competency in trans-cultural understanding and 
cooperation  
Competency in distanced reflection on individual and 
cultural models 
Value diversity, the environment and social justice  
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People Capability Factors Reference/s 
Strategic capabilities  
Understand the organisation’s financial strategy   
 
 
 
 
 
 
Hodges (2005) 
Putnam and  Price (2005) 
Shah (2007) 
Hughes and Laryea (2013) 
Wang et al. (2013) 
Jailoon and Poon (2014)  
Understand life-cycle cost (LCC) and total cost of 
ownership (TCO) techniques  
Understand the design and construction issues related to 
FM practices 
Develop organisations’ sustainability strategies  
Develop good relationship with the organisation’s top 
management  
Familiar with the building systems manual 
Familiar with the methods for tracking buildings 
performance 
Able to monitor and maintain equipment efficiency 
Optimise the building and equipment operations 
Able to specify the energy and environmental goals to 
associates supplier and contractors 
Familiar with local utility energy and water efficiency 
programs 
Human resource development strategy 
Understand environmental legislation 
Contribute to the procurement strategy 
Support the corporate responsibility management system 
Understand the whole-life value concept 
 
 
2.5 SUMMARY 
Compared to the design and planning, the FM sector of the construction industry is facing a 
greater challenge to support the sustainability agenda. In addition to energy efficiency issues, 
facilities managers are now required to respond to all aspects of sustainability in this important 
part of the project life-cycle. Past research has revealed the lack of knowledge and skills among 
FM personnel and the need to enhance their capabilities in order to cope with new challenges. In 
response to this, this research focuses on people capabilities in FM in order to explore current 
problems hindering knowledge and skill improvement and to identify possible solutions. This 
research contributes to a better understanding of the relation between capability concepts and 
sustainability measures used in FM practices. The focus of this research is on the competencies, 
capabilities and skills of FM personnel within a work-related context. The research findings have 
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the potential to promote sustainability measures in FM practices, while providing a useful source 
of new information for FM personnel and organisations.  
 This chapter highlighted the findings from the literature review conducted as part of the 
first stage of the research methodology. Specifically, it answered the first research objective, to 
understand the current initiatives related to the people capability concept and to identify the 
potential people capability factors in promoting sustainability in FM. These findings assist the 
subsequent investigation involving the questionnaire survey to answer the second research 
question, namely, What are the people capability factors that are emphasised by FM personnel to 
assist in promoting sustainability in FM practices?. Answering the second research question 
leads to the identification of the critical people capability factors for the promotion of 
sustainability in FM and an exploration of the opinions of FM stakeholders on how they identify 
and interpret these key factors and what practical solutions may exist to lift the current standards.  
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Chapter 3 Research Design 
3.1 INTRODUCTION 
This chapter presents the research philosophy upon which the formation and selection 
of the research methodology is based. Then, this chapter outlines the research design and 
explains the selection of research methods, including the questionnaire survey, pair-wise 
comparison study and case study as the research tools used in this research. Lastly, the 
selected research development process is discussed before the summary encapsulates the 
discussion in this chapter.    
3.2 RESEARCH PHILOSOPHY 
Saunders et al. (2009) defined research as something that people undertake in order to 
find out things in a systematic way, which involves data collection and proper interpretation 
in order to increase knowledge. The research must have a clear approach to answer research 
questions based on logical relationships. Furthermore, Fellows and Liu (2008) described 
research as a careful search and investigation carried out through a “voyage of discovery”. 
The purpose of research is to contribute to the existing body of knowledge and to facilitate 
the learning process. It is a systematic, organised, data-based, critical investigation into a 
specific problem.  
 Designing a research project involves the interaction of philosophy, strategies of 
enquiry and specific methods (Creswell 2009). The interaction of these three components is 
illustrated in Figure 3.1. 
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3.2.1 Research Paradigm 
According to Dainty (2008) establishing a philosophical position and orientation 
towards the inquiry is fundamental to research. A research paradigm can be seen as the 
cluster of basic beliefs and perspectives that a researcher consider in a particular scientific 
discipline (Guba and Lincoln 1994). According to Fellows and Liu (2008), paradigm as a 
theoretical framework which includes a system by which people view an event, how to 
determine what view is adopted and the approach to questioning and discovering. It 
influences researcher to decide on the research strategy and methods (Saunders et al. 2009). 
Therefore, selections of paradigm are different in various disciplines, for different inquires 
and generate results of different types of knowledge. 
According to Creswell (2009), in the field of modern social sciences, there are four 
different views of the research paradigm, these are categorised as the postpositivist 
worldview, constructivist worldview, advocacy/participatory worldview and pragmatist 
Research Methods 
 Questions 
 Data collection 
 Data analysis 
 Interpretation 
 Write-up 
 Validation 
Selected Strategies of 
Inquiry (Methodology) 
 Qualitative 
strategies  
 Quantitative 
strategies  
 Mixed method 
strategies 
Philosophical 
Worldviews (Paradigms) 
 Postpositive 
 Social construction 
 Advocacy/participatory 
 Pragmatic Research Design 
Qualitative 
Quantitative 
Mixed methods 
Figure 3.1: The interconnection of worldview, strategies of inquiry and research methods (adapted 
from Creswell, 2009) 
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worldview. The major elements of each position are discussed as follows and presented in 
Table 3.1. 
 Postpositivist worldview 
 
Postpositivism is also sometimes called positivist / postpositivist research / empirical 
science. According to Neuman (2011), postpositivist or also known as positivism is the 
approach of natural sciences. It recognises only non-metaphysical facts and observable 
phenomena and is closely related to rationalism, empiricism and objectivity (Fellows and 
Liu 2008). It assumes the traditional form of research and is more suitable to quantitative 
research than qualitative research (Creswell 2009). It holds a deterministic philosophy in 
which causes probably determine effects or outcomes. It is more likely to adopt 
quantitative methods for data analysis since it tries to test correlations between variables 
in a world that is external and objective. 
 
 Constructivist worldview 
 
The main theme of the constructivist paradigm is indicating that reality is constructed by 
the persons involved, rather than by objective and external observable facts (Easterby-
Smith et al. 2008). It is suitable for research in the management discipline due to the 
reality that it is constructed by the persons involved. Thus, it is typically seen as an 
approach to qualitative research (Fellow and Liu 2008).  
 
 Advocacy worldview 
 
Advocacy or participatory paradigm research is intertwined with politics and a political 
agenda (Creswell 2009). It is integrated with numerous perspectives and life experiences 
of particular context, place, time and life history of each person (Morris 2006). This 
approach focuses on the need of groups and individuals in society that may be minor or 
neglected. It is typically seen in qualitative research and can also be a basis of 
quantitative research. 
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 Pragmatist worldview 
 
The pragmatist paradigm arises out of actions, situations and consequences rather than 
theory. This type of research would apply all available approaches to understand the 
problem and find the solution (Patton 2002). It is a philosophical approach that underpins 
mixed method studies and employs both quantitative and qualitative sources of data 
collection in order to get the best answers for research questions. It focuses on the 
practical implementation of the research and emphasises the importance of conducting 
research that best addresses the research problem (Creswell 2009).  
 
Table 3.1: Four research paradigms (adapted from Creswell, 2009) 
No. Paradigm Major Elements 
1 Postpositivism  Determination 
 Reductionism 
 Empirical observation and 
measurement 
 Theory verification 
2 Constructivism  Understanding 
 Multiple participant meanings 
 Social and historical construction 
 Theory generation 
3 Advocacy / Participatory  Political 
 Empowerment issue-oriented 
 Collaborative 
 Change- oriented 
4 Pragmatism  Consequences of actions 
 Problem-centred 
 Pluralistic 
 Real-world practice oriented 
 
3.2.2 Research Methodology 
Paltridge and Starfield (2007) observed that young researchers often not fully aware the 
difference between research methodology and research methods. Research methodology (or 
sometimes called strategies of inquiry/research strategies) refers more than individual 
research method. A method usually gives systematically details in the process of conducting a 
study with a particular method (e.g. how to conduct a questionnaire survey). Meanwhile, 
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research methodology provides a generic framework to describe the philosophical positions 
and rational to underpinned the inquiry (Dainty 2008; Paltridge and Starfield 2007). 
Therefore, the research methodology will influence the actual selection, position and conduct 
of research methods. 
  The research methodology selection is based on the problems and justifications. The 
types of approaches depend on the nature of study; for example, qualitative, quantitative and 
mixed method studies. Moreover, the research methodology refers to the principal paradigms 
approach to the research problem (qualitative and quantitative approaches) or to the 
operational research techniques (Delphi approach, questionnaire-based survey, case study and 
interview). Therefore, the appropriate approach and techniques are required to ensure that the 
research objectives can be achieved. 
Generally, the three broad classifications of research strategies that can be found in the 
literature are quantitative, qualitative, and mixed-method strategies (Creswell 2009).  
In a broad view, quantitative research is underpinned by the postpositivistic paradigm 
and refers to the systematic investigation of quantitative properties. It usually employs 
methods (e.g. experiments, questionnaires) that can yield numeric data and uses mathematical 
measures to analyse the data. During the research process, the researcher should be 
objectively separated from the subject. According to Clark (2009), quantitative research tends 
to provide more generalised findings of demonstrable rigor with larger sample size from 
broader sets of subjects. 
On the contrary, the qualitative approach is based on constructivist perspectives. The 
data involved are in non-numeric form. Fellows and Liu (2008) highlighted that this approach 
is the opposite to the quantitative approach as it uses strategies of inquiry such as narratives, 
phenomenology, ethnography, grounded theory studies or case studies. The selection of the 
strategy is made according to the research question being addressed to achieve the research 
objectives. According to Strauss and Corbin (1998), qualitative research is able to uncover 
and understand what lies behind any phenomenon about which little is known and can also 
give intricate detail.  
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The mixed-methods strategy is underpinned by the pragmatic paradigm. As it employs 
two or more research techniques, qualitative and quantitative approaches may be employed to 
reduce or eliminate the disadvantages of each individual approach whilst gaining the 
advantages of both (Lee 1991). According to (Gephart 1991), qualitative and quantitative 
data can generate a more complete picture of phenomenon. This approach incorporates 
strategies of inquiry that involve collecting data either simultaneously or sequentially 
(Creswell 2009), and creates a better understanding of research problems. The data collection 
for this method involves gathering both numeric information and textual information. Thus, 
the final result represents both quantitative and qualitative information.  
Fellows and Liu (2008) emphasise that the triangulation of quantitative and qualitative 
techniques to study a topic can be very helpful for gaining insights and in making inferences 
and conclusions. The benefits of combining quantitative and qualitative technique can extend 
theory and test its application, and can achieve between-method triangulation through 
enhancing the quantitative output with rich qualitative data (Strauss and Corbin 1998). Figure 
3.2 illustrates how quantitative and qualitative data can be combined to investigate research 
questions and draw conclusions. 
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Causation/explanation (discussion)
Theory and 
literature  
(previous research) 
Results 
(relationships) 
Results  
(patterns) 
Analysis and testing 
(statistical?)
Analysis,  
(testing?) 
Quantitative data Qualitative data 
Insights and 
inferences 
Conclusions and 
recommendations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The research paradigm, strategies and methods contribute to the research design. Table 
3.2 summarises the distinctions between the quantitative, qualitative and mixed-method 
approaches. 
 
 
 
 
 
Figure 3.2: Triangulation of qualitative and quantitative data (adapted from 
Fellows and Liu, 2008) 
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Table 3.2: Quantitative, qualitative and mixed methods approaches (Creswell 2009) 
Items Qualitative 
Approaches 
Quantitative 
Approaches 
Mixed-Method 
Approaches 
 Does the study 
tend to or 
typically use 
these 
philosophical 
assumptions 
 Does the study 
tend to or 
typically employ 
these strategies of 
inquiry 
 
 Constructivist / 
Advocacy / 
Participatory 
knowledge claims 
 Phenomenology, 
grounded theory, 
ethnography, case 
study, and narrative 
 Postpositivist 
knowledge claims 
 Surveys and 
experiments 
 Pragmatic knowledge 
claims 
 Sequential, concurrent 
and transformative 
 
 Does the study 
tend to or 
typically employ 
these methods 
 Open-ended 
questions, emerging 
approaches, text or 
image data 
 Closed-ended 
questions, 
predetermined 
approaches, numeric 
data 
 Both open- and 
closed-ended 
questions, both 
emerging and 
predetermined 
approaches, and both 
quantitative and 
qualitative data and 
analysis 
 
 Does the study 
tend to or 
typically use 
these practices of 
research, as the 
researcher 
 Positions himself or 
herself 
 Collects participant 
meanings 
 Focuses on a single 
concept or 
phenomenon 
 Brings personal 
values into the 
study 
 Studies the context 
or setting of 
participants 
 Validates the 
accuracy of findings 
 Makes 
interpretations of 
the data 
 Creates an agenda 
for changes or 
reform 
 Collaborates with 
the participants 
 Tests or verifies 
theories or 
explanations 
 Identifies variables 
to study 
 Relates variables in 
questions or 
hypotheses 
 Uses standards of 
validity and 
reliability 
 Observes and 
measures 
information 
numerically 
 Uses unbiased 
approaches 
 Employs statistical 
procedures 
 Collects both 
quantitative and 
qualitative data 
 Develops a rationale 
for mixing 
 Integrates the data at 
different stages of 
inquiry 
 Presents visual 
pictures of the 
procedures in the 
study 
 Employs the 
practices of both 
qualitative and 
quantitative research 
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According to the research problems and objectives discussed in Chapter 1, this research 
aim is to identify the significant people capability factors in promoting sustainability measure 
in FM practices, followed by framework development. From the four paradigms described 
above, pragmatism is the most relevant paradigm in this research because it focuses on the 
problem and on deriving knowledge about the problem in order to establish a solution. A 
mixed method strategy which involves the collection of both quantitative and qualitative data 
sequentially is best suited to the pragmatic paradigm. In this research, a mixed method 
approach is taken, consisting of a quantitative questionnaire survey, pair-wise comparison 
study and qualitative case study.    
In order to answer the research questions and achieve the research objectives, this 
research begins by using a questionnaire survey to investigate the critical people capability 
factors that can support the promotion of the sustainability agenda in FM practices. Then, the 
identified critical factors are processed using the Interpretive Structural Modelling (ISM) 
technique in order to analyse the relationships between the people capability factors and to 
understand the dependency and driving power of each factor. As this research also aims to 
develop an applicable framework and guidelines for industry practitioners, an in-depth 
investigation of the important issues is crucial. Therefore, the use of qualitative methods 
involving a detailed exploration of FM industry practitioners’ views and real FM projects is 
necessary. In this approach, the qualitative methods are used to elaborate, expand and 
validate the findings from the earlier quantitative methods.   
3.3 RESEARCH DESIGN 
According to Bryman and Bell (2003), research design provides a framework for 
undertaking a research by describing how the data will be collected and analysed in order to 
answer the research questions. The researcher should identity the most suitable 
methodological approach to finding solutions to the research problem or research questions 
being addressed (Fellows and Liu 2008). A detailed research design is necessary for a 
framework of data collection and observations, as well as for linking the topics. The research 
design is used to structure the research, display the functions of the major parts of the 
research project and explain the contribution of each part in addressing the central research 
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questions (Trochim and Donnelly 2008). Therefore, the research design must consider the 
research questions and determine what data are required, and how the data are to be analysed.  
According to the detailed research objectives and questions articulated in Chapter 1, 
this research requires a combination of quantitative and qualitative methods and the use of 
primary and secondary data. The quantitative technique is used to identify prior issues 
regarding sustainability efforts and to determine the attributes of capabilities theory to 
confirm its relevance in dealing with sustainability measures in the FM sector. The qualitative 
technique is used to collect rich contextual information, seek information on good industry 
practices, identify the best possible solutions and gain a comprehensive understanding of the 
sustainability and people capability issues in the project scenario.   
3.3.1 Selection of Research Methods 
Specific research methods for collecting, analysing and interpreting data should be 
chosen carefully after the research approach is determined. Research methods are driven by 
the research approach as well as the integration of the participants (Kelly 2004). According to 
Cavana et al. (2001), research is determined by the method used and is basically categorised 
as quantitative or qualitative. Many research projects use methods from more than one class, 
as suggested by Dainty (2008) who claimed that multi-strategy or “multi methodology” 
research design creates a better understanding of the complex network of relationships that 
shape industry practice.  
As discussed in the previous section, this research adopts the mixed-method research 
approach; therefore, both quantitative and qualitative methods are required. Each of these 
methods is discussed in more detail as follows: 
 Quantitative methods 
In a simplified definition, the term “quantitative” is concerned with the collection and 
analysis of data in numeric form (Blaxter et al. 2006). The quantitative approach is 
founded on the assertion that there is a single reality, which is objective. According to 
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this approach, it is possible to separate the phenomenon from the surrounding 
environment, make a free-standing assessment of the objective reality and maintain 
distance from the subject of the research. This approach allows the researcher to observe 
as an outsider in the research area and also tends to emphasise relatively large-scale and 
representative sets of data. Various quantitative methods or strategies categorised in the 
positivist paradigm include laboratory experiments, surveys, field experiments, archival 
analysis, forecasting future research, simulations and game/role playing (Creswell 2009).   
 Qualitative methods 
The qualitative approach was developed from the social sciences and is therefore more 
socially and philosophically oriented. It is concerned with collecting and analysing 
information in non-numeric forms. This method tends to achieve the “depth” of the 
research study rather than the “breadth” and focuses on exploring any instances or 
examples in as much detail as possible. This approach is the opposite view of the 
quantitative as it is based on the assumptions that there is no singular objective reality 
and that a real-world phenomenon needs to be assessed from within the context of that 
reality. Qualitative methods or strategies categorised in the social constructivist paradigm 
are include interviews, case studies, ethnography, grounded theory, phenomenological 
research and narrative research (Creswell 2009; Yin 2003).  
According to Fellows and Liu (2008), the choices available for collecting the data in 
question-based research can be categorised into three types, namely, the questionnaire, case 
study and interview. These three types are differentiated on a spectrum from broad to shallow 
study as well as narrow to deep study, or at an intermediate position, as illustrated in Figure 
3.3.  
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For the purposes of this research, an extensive literature review identifies the 
sustainability issues in FM practice covering the opportunities, barriers, challenges and 
important factors in terms of capabilities, skills and knowledge. The quantitative method is 
required to test these items and identify the most important and relevant elements with regard 
to the research objectives. Thus, the questionnaire survey among industry practitioners is 
considered in the first phase of the research. It is identified as an appropriate method because 
this research involves a large number of respondents to identify their opinions regarding the 
research objectives. This strategy is adopted in order to develop a preliminary framework of 
people capabilities and to answers the first two research questions. Then, a pair-wise 
comparison study and ISM data analysis technique are adopted to further investigates the 
interrelationships between the critical people capability factors identified from questionnaire 
survey. It is also used to identifies the level of influences of each factor and propose a 
hierarchical structure that would enable FM professionals to take appropriate steps as an 
effective solution for the promotion of sustainable FM.  
This research requires the qualitative method to further explore the important issues 
identified through the quantitative study and to investigate how to address these issues. To 
answer the third research question, a case study method is used as this research also aims to 
help FM sector practitioners implement the developed framework in real projects, therefore 
relevant issues at the project level should also be investigated. A case study can provide 
feedback and responses from experts to enhance the understanding and to solve the research 
Breadth of study 
Depth 
of 
study 
(a) 
(b) 
(c) 
(a) Questionnaire 
(b) Interview 
(c) Case study 
Figure 3.3: Breadth vs. depth in ‘question-based’ studies (adapted from Fellows 
and Liu, 2008) 
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problem. In addition, Proverbs and Gameson (2008) explained that a case study is highly 
relevant to an industry which is project-driven and involves different types of organisations 
and businesses. The case study also serves to validate the framework. These three research 
methods are further discussed in Section 3.4.  
A summary of the research questions and objectives, along with their specific selected 
research method and data collection method is provided in Table 3.3.  
Table 3.3: Summary of the selected research methods 
Research Method Key Features Objectives 
 
 
Questionnaire 
survey 
 Allows a large population of 
respondents to be approached. 
 Allows a large number of 
variables to be analysed 
quantitatively. 
 Not restricted to the physical 
locations of the respondents. 
 
 To investigate the significance 
of 60 potential people capability 
factors in promoting 
sustainability in FM. 
 To statistically analyse the 
participants’ responses. 
 
Pair-wise 
comparison study. 
Data analysed 
using ISM 
technique.  
 
 Allows the researcher to 
investigate the 
interrelationship between the 
critical factors. 
 Allows the data to be collected 
in an economical way.  
 To develop a model of a 
complex relationship between 
factors involved in a complex 
situation. 
 To transform unclear and poorly 
articulated variables into a visual 
and well-defined model.  
 
Case study 
 
 Allows the researcher to 
investigate the implementation 
of the proposed model. 
 Shows the full set of 
procedures, actions and 
activities involved in 
addressing each critical people 
capability factor. 
 
 To evaluate the practicality and 
suitability of the proposed 
model. 
 To investigate how the proposed 
model can be used in addressing 
the capability issue. 
 
 
3.3.2 Research Plan 
 Based on the discussion in the previous section, a plan for this research was 
developed as shown in Figure 3.4. The research can be separated into four stages. The 
research begins with an intensive literature review, followed by data collection, data analysis 
and lastly, a discussion of the results. Based on the findings from a broad review of the 
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literature, a questionnaire survey was designed and conducted to investigate the link between 
sustainability and people capability factors in the FM sector and also the priority issues. The 
pair-wise comparison study was then conducted to investigate the relationships between the 
identified critical people capability factors using the ISM technique. ISM is necessary to 
analyse the relationships between the factors and to understand the dependency and driving 
power of each factor. Next, case studies were conducted to validate the previous findings in a 
real project scenario and to gather information about best practices at the project level. Lastly, 
the final people capability model and associated guidelines were formulated based on the 
findings from the three data collection methods. 
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Figure 3.4: Research design 
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3.4 RESEARCH DEVELOPMENT 
3.4.1 Literature Review 
A review of the literature is essential in every research study. The purpose of a 
literature review is to develop the knowledge of the researcher through an exploration of the 
background of the research project. McMurray et al. (2004) stated that the objective of the 
literature review is to increase the researcher’s knowledge of the problem, which 
demonstrates that the researcher is familiar with the latest relevant research findings. The 
other purpose is that a literature review highlights any gaps in the existing body of knowledge 
and theory. This purpose is supported by Cavana et al.(2001) who explained that a literature 
reviews explores all important and non-important variables. Ignorance of certain variables 
may weaken the reliability and validity of the proposed research and its impact. 
Therefore, the first stage of this research was an extensive literature review relating to 
the sustainable construction and FM domains. The extensive review was conducted to 
achieve objectives one and two of the research. The sources were books, journals, conference 
papers, theses, newspaper and magazine articles and commercial online databases. The 
particular purpose of the literature review in this research was to identify the research 
framework and key elements including: 
 Sustainable construction 
 Facilities management  
 Sustainability issues in FM practices 
 People capabilities challenges in sustainability 
 The capabilities concept. 
 
In addition, the concept of sustainability was identified in the literature review in order 
to consider the potential for sustainability to be integrated in FM practices. The relationships 
between sustainability, capabilities and people in the FM sector were reviewed in order to 
identify the research problems and confirm the need for the research.    
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Furthermore, to strengthen and reinforce the theoretical basis of this research, all 
relevant publications, including academic and non-academic publications were reviewed. 
This method was employed to achieve the first objective of this research. An understanding 
of sustainability issues and challenges in terms of the barriers and issues for sustainable 
practices in FM and capability issues in people and organisations would enable this research 
to identify the relevant attributes for the questionnaire survey, and to identify the relevant 
components for the development of the people capabilities framework for the promotion of 
sustainability in FM practices.  
3.4.2 Questionnaire Survey 
According to Sekaran (2003), a questionnaire is a pre-formulated written set of 
questions that is designed to record answers, information and data from respondents. It is 
normally seen as a qualitative instrument and is useful for collecting information about what, 
where, when, how many and how frequently.  
This research adopted five steps in developing and completing of a questionnaire 
survey as suggested by Czaja and Blair (2005). The steps are including, 1) preliminary survey 
design, 2) pre-testing, 3) final survey design and planning, 4) disseminating and 5) data 
analysis and final report. The questionnaire survey execution in this research is shown in 
Figure 3.5.  
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Data to be collected 
This questionnaire-based survey provides a good way to develop a consensus among 
the large amount of data and varied respondents in the FM sector. The questionnaire-based 
survey was designed and conducted to identify the FM industry opinions regarding the people 
capabilities and skills needed in dealing with sustainable practice in the FM sector and the 
priority issues. The design of the questionnaire was based on the combination of the findings 
from the review of the literature on the topics of sustainable construction, sustainability in 
facilities management and the people capabilities concept. 
Questionnaire design 
A researcher needs to understand the principles of developing a questionnaire before 
designing one. As depicted in Figure 3.6, the principles of questionnaire design include three 
Literature Review 
Input & Output Process Instrumentation 
FM Industry 
Professional 
Database 
Questionnaire 
Design 
Questionnaire 
Revision 
Survey Distribution 
Data Collection 
Data Analysis 
Report 
 Single and 
multiple choice 
questions 
Preliminary 
Framework 
 Pilot survey 
 Email invitation 
 Online survey tool 
 SPSS quantitative 
analysis software 
 Mean, SD, 
frequency, etc 
Figure 3.5: Questionnaire survey execution 
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major components: 1) the principles of wording, 2) the principles of measurement, and 3) the 
general appearance. Together, these three components affect the efficiency of the 
questionnaire design. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Before the questionnaire survey was conducted, a pilot study was undertaken to 
produce a precise survey format that was usable and depicted the expected data needed. It is 
important to conduct pilot survey in the early stage to identify and consider relevant issues 
related to the research (Rea and Parker 2005). Fellows and Liu (2008) agreed that all 
questionnaires should initially be piloted, using a small sample of respondents. This strategy 
will ensure questionnaire clarity, comprehensiveness and acceptability. Another reason to 
conduct a pilot survey is that the validity and reliability of the collected data are dependent on 
the design of the questions and the structure of the questionnaire (Saunders et al. 2009). In the 
pilot survey process, comments and feedback from the respondents regarding the accuracy 
1. Principles of 
wording 
2. Principles of 
measurement 
3. General 
appearance 
 Content and purpose of questions 
 Wording and language 
 Type and form of questions 
 Bias in questions 
 Sequencing 
 Classification of data or personal 
information 
Questionnaire Questionnaire administration Testing goodness of data 
 Categorisation 
 Coding 
 Scales and scaling 
 Reliability and validity 
 Appearance of questionnaire 
 Length of questionnaire 
 Introduction for respondents 
 Instructions for completion 
Figure 3.6: Principles of questionnaire design (adapted from Cavana et al.,2001) 
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and adequate coverage of the questions as well as the format, instruction and the wording of 
the questionnaire are solicited.  
The questions adopted in the questionnaire design for this study included, single-choice 
questions, multiple-choice questions and Likert scale questions with open-listed items. 
Instrumentation 
According to Brace (2008), there are a variety of ways to conduct questionnaire 
surveys. The common methods include; postal questionnaires, personal administered 
questionnaires, telephone questionnaires and web-based questionnaires. This research 
employed a web-based questionnaire due to its various advantages such as low cost, 
efficiency and the large capacity (Wright 2005). A web-based survey tool (Kwiksurvey) was 
employed in this research to present the final questionnaire and to, collect and sort the data.       
The survey population included consultants, contractors, government agency officials, 
developers, building owners, real estate agents and academics who were directly involved in 
the facilities management sector in Australia and Malaysia. The respondents were selected 
from among members in the Facilities Management Association of Australia (FMA), Tertiary 
Education Facilities Management Association (TEFMA) and Malaysian Association of 
Facilities Management (MAFM). These are leading professional institutions for FM in the 
two countries.  
Data analysis 
The data from the questionnaire survey were analysed using the SPSS statistical tool. 
This software is a comprehensive system for analysing data and aiding the data interpretation 
process more easily (Allen and Bennett 2010). With precision as the main criteria, SPSS 
automatically calculates statistics by providing adequate data. Furthermore, SPSS enables 
qualitative data to be organised, closely monitored, easily coded, retrieved through direct 
searching and interrogated to build propositions and theories, due to the systematic recording 
of the information and data (Saunders et al. 2009).  
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Various techniques were used to identify the most significant people capability factors 
in promoting sustainability in FM practices. In the questionnaire survey, a five-point Likert 
scale was employed to quantify responses so that statistical analysis could be undertaken. The 
assessment of the level of significance of each factor was based on the respondents’  selected 
responses on a given five-point Likert scale comprised of 1 = “very insignificant”, 2 = 
“insignificant”, 3 = “neutral”, 4 = “significant” and 5 = “very significant”. The respondents 
were asked to consider the importance of the people capability factors based on project level 
considerations from their professional experience. The mean importance ratings were 
calculated to identify the most significant factors among the identified variables.  
This research also employed descriptive statistics to analyse the survey results on the 
critical people capability factors. Prior to proceeding with the analysis, the Cronbach’s alpha 
was calculated to test the internal consistency of the scale in providing appropriate ratings for 
the listed factors. Data reliability was set at α ≥ 0.7 as recommended by Yip and Poon 
(2009).According to Pallant (2010), a value greater than 0.7 will be regarded as being 
sufficient but a value above 0.8 is often preferred. In this research, the Cronbach’s alpha 
value for potential people capability factors in enhancing sustainability in the FM sector was 
0.963, which would show strong internal consistency of the scale and would suggest that 
reliable data had been obtained. Kendall’s coefficient of concordance (W) was calculated in 
order to determine the associations among the identified critical people capability factors 
(Yunus and Yang 2012). If the test statistic W is 1, it means all the respondents were 
undivided and assigned the same order to the factors. In contrast, there is no agreement 
among the respondents if W is 0.  
In addition, the non-parametric Kruskal-Wallis one way ANOVA test was conducted to 
test whether there were statistically significant divergences between each group of 
professionals regarding the relative significance of the identified critical people capability 
factors. This study did not employ the matched parametric testing method since the variables 
were measured by an ordinal scale and not in the normal distribution. The results of the 
Kruskal-Wallis test were interpreted by the chi-square (χ2) which represents the rating 
distribution of the questionnaire. If the p-value was <0.05, it meant there was a significant 
difference in the mean ranks of people capability factors between the groups. A Mann-
Whitney test was then used to further investigate which factors were significantly different 
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from each other across group types. This test is helpful to compare differences in the relative 
significance of factors between independent groups (Pallant 2010). The findings of this 
questionnaire survey are discussed in detail in Chapter 4. 
3.4.3 Interpretive Structural Modelling 
The critical people capability factors for the promotion of the sustainability agenda in 
FM practices were identified from the literature review and questionnaire survey. The factors 
are listed and discussed in detail in Chapter 4. In order to implement the sustainability agenda 
in the FM sector, the key stakeholders must possess a comprehensive understanding of the 
factors by understanding the hierarchy and interrelationships of those factors. The 
identification of the critical people capability factors in enhancing the promotion of 
sustainability in FM practices was only the initial phase. Discovering the levels or 
hierarchical structure and the interrelationships of these factors can help to further develop in-
depth understanding of sustainability in FM practices. The ISM technique was applied to 
analyse the relationships between these factors and to understand the dependence and the 
driving power of each factor with respect to the other factors. Based on the result of the ISM, 
the FM personnel can pay attention to the priority of the factors and identify the factors that 
need to be of most concern to promote the successful implementation of sustainability in FM 
practices. 
ISM was first proposed by Warfield (1974) as one of the tools of Interactive 
Management. It is a renowned methodology for identifying and summarising the 
relationships between specific elements. ISM enables a map to be developed based on the 
complex relationships between many elements involved in a complex decision making 
situation (Charan et al. 2008). Ahuja et al. (2009) suggested that the ISM process can 
transform an unclear and poorly articulated model of a system into a visible and a well-
defined model which is useful for many purposes. The developed model is portrayed in 
words as well as graphically. 
In this research, the ISM process was expected to provide insights into the relationships 
between the various people capability factors. Furthermore, it would help to develop the 
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hierarchy based on the importance of each factor and provide a visual representation of the 
situation.          
Pair-wise comparison study 
A pair-wise comparison study was conducted to collect the data to develop a model 
using the ISM technique. This data collection technique was used to investigate the 
comparative judgement of the priority of each critical people capability factor identified from 
the questionnaire survey. In making comparative judgments of criteria, issues such as 
imprecise knowledge, inexact knowledge and inconsistency of judgement tend to occur. The 
improvement of knowledge elicitation by controlling the inconsistency of experts’ judgments 
is desirable and necessary. According to Herman and Koczkodaj (1996), there is no solution 
to the problem of group ranking under general assumptions; however, a constructive 
algorithm exists under modified assumptions when the criteria is compared in pairs.  
Therefore, the pair-wise comparison method is proposed with the consistency measure 
as a knowledge elicitation technique (Duszak and Koczkodaj 1994). This approach is also 
known as consistency-driven knowledge acquisition and can improve the problem 
understanding and enhances the quality of the knowledge acquired from the experts’ 
opinions.   The pair-wise comparison method was introduced by Thurstone in 1927 as a 
powerful inference tool and knowledge acquisition technique in knowledge-based systems 
(Herman and Koczkodaj 1996).  
In this research, the critical people capability factors were identified once consensus 
was reached in the questionnaire survey. Then, the pair-wise comparison study questions 
were developed based on the results of the questionnaire survey. The people capability 
factors that were rated as significant factors were used as specific items in this study. The 
pair-wise comparison study was executed in a systematic ways as illustrated in Figure 3.7. 
In the pair-wise comparison study, the factors were not separated into group factors. 
The respondents were asked to provide their opinions on the relationships among the factors. 
They were requested to compare one factor to other factors and to choose a value from the set 
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of V, A, X and O to represent their perception of the relationship between two factors at each 
time. The meaning of these four symbols was as follows:  
V : if factor i will help achieve factor j. 
A : if factor j will help achieve factor i. 
X : if factors i and j will help achieve each other. 
V : if factors i and j are unrelated or do not help achieve each other. 
 
 
 
 
 
 
 
 
 
 
 
 
Participants of pair-wise comparison study 
The opinions of the FM experts were required to develop the interpretive structural 
model. Therefore, the questionnaire survey respondents who demonstrated enthusiasm and 
had strong relevant experience and expertise were invited to participate in the pair-wise 
comparison study. There is no standard minimum number of respondents for this type of 
study. However, all the respondents selected have to possess knowledge and understanding of 
the topic under investigation (Grzybowska 2012; Kingsley and Brown 2010). 
Results from 
questionnaire survey 
Input & Output Process Instrumentation 
FM experts’ 
opinions 
Pair-wise 
comparisondesign 
Collect data from 
FM experts 
Data analysis 
Report 
 Pair-wise 
questions 
Interpretive 
Structural Model  
 
 ISM technique 
 
Figure 3.7: Execution of pair-wise comparison study 
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Data analysis 
The data collected from the pair-wise comparison study were analysed using ISM 
technique to identify the relationships among the factors and the hierarchy of the factors. 
Following that, the interpretive structural model for people capabilities in promoting 
sustainability in FM practices was developed. The following steps were involved in this 
analysis: 
 Identify the variables that are relevant to the problem or issue; 
 Establish the contextual relationship among the identified variables. This step 
represents the relationship and indicates whether or not one variable leads to another; 
 Develop a structural self-interaction matrix (SSIM) of sources which indicates a pair-
wise relationship in between; 
 Develop a reachability matrix based on the SSIM to calculate the numerical mutual 
influence, and then check the matrix for transitivity. The transitivity of the contextual 
relation is a basic assumption in ISM which states that if element A is related to 
element B and if element B is related to element C, then element A is related to 
element C. The SSIM format is transformed into the format of the reachability matrix 
by transforming the information in each entry of the SSIM into 1s and 0s in the 
reachability matrix; 
 Partition the reachability matrix into different levels; 
 Based on the relationships given above in the reachability matrix, remove the 
transitive links and draw a directed graph (digraph); 
 Construct the interpretive structural model by replacing variable nodes with the 
statements, and 
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 Review the proposed model to check for conceptual inconsistency and make the 
necessary modifications. 
Once the interpretive structural model was established, the Matrix Impact Cross 
References Multiplication Applied to a Classification (MIC-MAC) analysis was conducted to 
classify the factors. MIC-MAC analysis is developed based on the driving powers and 
dependencies of each factor as identified in the final reachability matrix (Faisal and Rahman 
2008; Mandal and Deshmukh 1994). The factors are then categorised into four clusters based 
on their driving powers and dependencies. Cluster 1 consists of the autonomous factors that 
have weak driving power and weak dependence. Cluster 2 consists of the independent factors 
that have a strong driving power but weak dependence. Cluster 3 consists of the linkage 
factors that have strong driving power and strong dependence. Lastly, cluster 4 consists of 
dependent factors that have weal driving power but strong dependence.  The ISM analysis is 
discussed in detail in Chapter 5.  
3.4.4 Case Study 
Cavana et al. (2001) stated that a case study yields deep but narrow results. In addition, 
Yin (2009) pointed out that the holistic and meaningful characteristics of real events could be 
achieved by a case study, and that this method directly increases the reliability of research. 
According to Fellows and Liu (2008), the case study is a useful approach to studying an 
experimental theory or subject using set procedures to investigate a phenomenon within a 
context. This type of method utilises several combinations of data collection such as 
interviews, documentary evidence, observation, participation and even intervention in the 
actual process (Welman et al. 2005). The main advantages of this method are that it allows 
the researcher to evaluate different sources of information and develop a consensus in the 
findings (Proverbs and Gameson 2008). It can yield more robust results and provide meaning 
in the context of the research.  
Yin (2003) indicated that the case study method is appropriate to the situation where 
the researcher is trying to answer a “what” or “how” question. It is also suited to the 
situations where the phenomena and the context in which they exist are difficult to separate. 
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According to Yin (2009), there are three principles to consider in order to achieve a high 
quality case study: 
 Use multiple, not just single, sources of evidence; 
 Create a case study database; and 
 Maintain a chain of evidence. 
The literature suggests that the design of case study investigations should incorporate 
different kinds of evidence which may come from the following six sources: documents, 
archival records, interviews, detached or direct observations, participant observations and 
physical artefacts (Proverbs and Gameson 2008; Yin 2009). 
This research requires comprehensive understanding as it deals with pragmatic 
paradigm research, whereby its focus is on the problem and seeking knowledge about the 
problem in order to establish a solution. The case study approach is used to examine specific 
issues, illuminate related problems and seek solutions by identifying the best practices in a 
real-world case project. Furthermore, the findings of the previous questionnaire survey and 
pair-wise comparison study are validated through this method and then, associated guidelines 
are developed. Three FM projects are selected as case projects for this research. According to 
Proverbs and Gameson (2008), the advantage of selecting two or more cases is being able to 
compare and contrast the findings from one case to similar or related cases. This approach 
can affect the depth of the investigation and validate the research findings. This method is 
also a systematic way to compare the different projects or companies involved. The case 
study was executed in a systematic way as illustrated in Figure 3.8.  
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Data to be collected 
The first evidence used in this phase of the research was obtained through semi-
structured interviews, in which a respondent was interviewed for a short period of time. The 
questions were derived from the case study protocol and the respondents were selected 
according to their roles and responsibilities in the selected project (Yin 2009). According to 
Saunders et al. (2009), semi-structured interviews provide an opportunity for researchers to 
understand the meanings that participants describe to various phenomena related to the study. 
This method allows the relationships between the variables to be described explicitly. In this 
research, the interviewees were asked to explain, or build on their responses regarding the 
people capabilities that are vital in dealing with sustainable practices in the FM sector. This 
Results from 
questionnaire survey 
and ISM  
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Figure 3.8: Execution of case study 
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approach added significance and depth to the obtained data. Therefore, the interviews were 
important to ensure a rich and detailed set of data was available to assist the development of 
the final framework and the associated guidelines. 
The second evidence used in the case study was obtained through documents review. 
Letters, memoranda, written reports and administrative documents were among the 
documents reviewed in this study. The importance of a document review is to corroborate 
and augment evidence from different sources (Yin 2003). The advantages of documents are 
that they explicitly reveal the exact information and provide a broad coverage of the issues.  
Case selection 
During the previous pair-wise comparison study, the participants were asked if they 
were interested in being involved in the case study and were asked to recommend an 
exemplar FM project that had striking performance in regards to sustainability. Three 
suitable projects were selected according to the following requirement: 
 The case project should have a sustainability agenda in order to reflect elements in 
the framework. 
 The case project should have been developed within the past ten years in order to 
capture the current trends. 
 Information about the case project should be accessible and the relevant participants 
would be willing to cooperate. 
 
The detailed case study findings are presented in Chapter 6. 
 
 
   
82 
Research Design 
3.5 SUMMARY 
The research methodology and research design have been described in detail in this 
chapter. This pragmatic paradigm research employs the mixed-method approach using 
quantitative and qualitative methods to answer the research questions and achieve the 
research objectives. The sources of evidence used in this research were a questionnaire 
survey, pair-wise comparison study and case study. The justifications for selecting these 
methods have been provided and their development explained. Further details of the data 
analysis and results are discussed in Chapter 4, Chapter 5 and Chapter 6.  
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Chapter 4 Questionnaire Survey 
4.1 INTRODUCTION 
The literature review identified the gap between the level of awareness, specific knowledge 
and the necessary skills required to pursue sustainability in the facilities management (FM) 
profession. People capability is considered as the key enabler in managing the sustainability 
agenda as well as being central to the improvement of competency and innovation in an 
organisation. Given that there is little comparative research exploring the subject of people 
capability factors. The purpose of the questionnaire survey was (1) to identify the significance of 
people capability factors in supporting sustainable FM; (2) to identify the different perspectives 
of various stakeholders regarding the potential people capability factors in promoting sustainable 
FM, and (3) to investigate suggestions or comments from FM stakeholders regarding the people 
capability concept in the supporting sustainability agenda in FM practices.    
According to the research plan, the questionnaire survey was the major tool in the first data 
collection phase. The survey was conducted after the people capability factors were identified 
during the literature review phase and after the pilot survey was carried out. This chapter presents 
the detailed results of the questionnaire survey. First, this chapter describes the survey 
instruments, questionnaire design and quantitative data analysis techniques are described. Then, 
the survey results are discussed in detail, including the respondents’ demographic profiles, the 
analysis of the data and the development of the preliminary people capability framework.  
4.2 QUESTIONNAIRE DESIGN 
A questionnaire survey was selected as the primary tool to investigate the opinions of FM 
practitioners regarding the 60 relevant people capability factors identified in the literature review. 
A questionnaire was chosen over other methods for a number of reasons. According to Saunders 
et al. (2009), questionnaires tend to be used for explanatory research where cause-effect 
relationships can be examined, or for descriptive studies which involve attitudes and opinions to 
enable the researcher to investigate the variability in different phenomena. A questionnaire survey 
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was suitable for this research due to its explanatory nature since it draws data from industry 
perceptions, and it requires respondents to evaluate the significance of the people capability 
factors. In addition, a questionnaire is appropriate when needing to ensure that a large number of 
standardised questions will be interpreted identically by all the respondents (Groat and Wang 
2002). Furthermore, it is an economical, effective and manageable method because of its self-
administered nature if compared with researcher-administered techniques (Wilkinson and 
Birmingham 2003).   
During the questionnaire design, a synthesising and compilation process was conducted, 
resulting in the consolidation of 60 people capability factors to be investigated in the survey. The 
selection of the categories and the factors included in each category was validated through a pilot 
survey with six industry experts and university academics for validity checking before 
distribution to the respondents. A pilot survey was also conducted in order to produce an accurate 
survey format that would be able to collect the expected data. As a result, from the pilot survey 
exercise, the experts have validated the suitability of the questionnaire survey design. In addition, 
during the pilot survey, these experts were also asked if there will be any differences in terms of 
work routines and technical roles and action of FM practices in between different countries such 
as Australia and Malaysia. According to them, the typical conduct of the FM professionals 
between the two countries is quite similar, despite the different cultural environment and 
economic systems in which they operate. In addition, according to them, the awareness to 
implement the sustainability agenda in their practices is high. However, the level of application of 
sustainability in the FM practices in these two countries is still at the early stage, and more 
initiatives need to be done to support the implementation. They also agree that the lack of 
capabilities and skills amongst FM personnel to implement the sustainability effort is one of the 
barriers that need to be overcome. The experts from these two countries also agreed that there is 
no guidelines has been produced that emphasised on people capabilities aspect to facilitate the 
implementation of sustainability in FM practices.     
There were four parts in the questionnaire, as shown in Table 4.1. A sample of the 
questionnaire survey is attached in Appendix A1. 
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Table 4.1: Structure of the questionnaire 
Category Questions 
1 General information about 
the respondents 
This section collected basic information to classify the 
respondents 
(e.g. professional roles in the FM industry, length of 
professional experience, type of organisation). 
2 People capability factors 
to promote sustainability 
in the FM sector 
This section collected professional opinions to indicate the 
significance of the people capability factors in promoting 
sustainability in FM practices. The people capability factors 
were categorised into five categories: 
 Interpersonal capabilities (25 factors)  
e.g., develop communication skills, collaborative skills, 
ability to motivate, leadership skills. 
 System thinking capabilities (6 factors) 
 e.g., valuing environment, global consciousness, critical 
thinking. 
 Anticipatory capabilities (8 factors)  
e.g., identify short-term and long-term consequences. 
 Normative capabilities (5 variables)  
e.g., trans-cultural understanding, cooperation. 
 Strategic capabilities (16 factors) 
 e.g., understanding the organisation’s financial strategy, 
life-cycle cost. 
3 Further comments / issues 
relevant to people 
capabilities 
This section asked the respondents to provide further 
comments in regard to the research topic.  
4 Optional sections This section invited respondents to provide their contact 
information if they were willing to participate in the 
subsequent investigation phase in this research. 
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 Seven groups of respondents' organisations were identified in the survey population, 
namely, consultants, contractors, government agency officials, developers, building owners, real 
estate agents and academics who were directly involved in the FM sector in Australia and 
Malaysia. The respondents were asked to consider the importance of the people capability factors 
based on project level considerations from their work experiences. The respondents were selected 
among members of the Facilities Management Association of Australia (FMA), Tertiary 
Education Facilities Management Association (TEFMA) and Malaysian Association of Facilities 
Management (MAFM). These associations are the leading professional institutions for FM in 
these two countries. Through random sampling of these professional associations' membership 
databases, it was expected that consensus among the respondents would represent the general 
views of the profession.  
 The questionnaire design focused on the FM work routines and the technical roles and 
actions of the facility managers without specific reference to cultural, religious or political 
differences. It was found through the pilot study that the typical professional conduct of the 
facility managers in the two countries (such as in terms of the knowledge acquisition process and 
the way they conducted training) was quite similar, despite the different cultural environments 
and economic systems in which they operated. Furthermore, the researcher is Malaysian and 
undertaking PhD study in Australia. Naturally, find a solution for the industry in both countries, 
Malaysia and Australia will be significant and is needed in order to give useful contribution in 
terms of academic knowledge and FM practices in both countries.   
4.3 SURVEY INSTRUMENTATION 
The survey was conducted using two methods of survey distribution, namely an online 
questionnaire and face-to-face interviews. For the online questionnaire, the survey was conducted 
through an online survey tool, called “Kwiksurveys”, that can be accessed at 
http://kwiksurveys.com/. This online survey tool is a popular and economical tool that can be 
used to create and publish customised surveys, manage and monitor responses and then view the 
results. Figure 4.1 shows the main page of “Kwiksurveys”. 
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According to Wright (2005), online survey services make conducting a survey much easier 
and faster. Online surveys can offer a number of advantages including the ability to provide 
access to individuals in distant locations, ease in reaching large numbers of potential respondents 
and the ability to reach participants who are difficult to contact. These advantages, lead to a 
reduction in costs and time. Furthermore, these tools can provide reports for the researcher to 
monitor information such as the completed questionnaires, and automatic reminders can be sent 
to respondents who have not finished the questionnaire so that the respondents can arrange a time 
to finish it. Figure 4.2 shows an example of the Kwiksurveys answer interface used in this 
research.          
Figure 4.1: Kwiksurvey online survey tool 
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The respondents for the online survey were contacted through e-mail. Initially, 134 
potential respondents were selected among the members of the leading professional associations 
in FM in Australia and Malaysia, with 84 and 70 respondents, respectively. A unique Uniform 
Resource Locator (URL) to the survey was provided to give them access to the web address for 
the questionnaire. During the course of the survey, responses were monitored and respondents 
who had not completed the questionnaire were sent a polite reminder. 
The second method of questionnaire distribution used for this research was face-to-face 
interviews. This method was employed due to the unsatisfactory number of responses received 
from the potential respondents in Malaysia via the online survey method. Compared to an online 
survey, face-to-face questionnaire distribution can be expected to receive a higher response rate. 
However, due to time and cost limitation in this research, the number of participants involved in 
the interview had to be reduced. The researcher contacted the participants via phone or email 
before meeting them and asked for their cooperation in filling in the questionnaire.        
Figure 4.2: Example of the answer interface for the Kwiksurveys online survey tool 
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4.4 SURVEY RESPONSE RATE AND VALIDITY 
In total, 52 valid responses to the questionnaire survey were received at the end of the 
survey period. The requirements for valid responses to this questionnaire was included, whether 
the survey questions were fully answered, whether there were any obvious irrational answer (e.g. 
giving every question the same score) and whether there were limitations in the respondent's 
background such as no experience in the FM sector. All 52 responses received for this study have 
fulfilled these requirements.  
As discussed above, this study employed two types of distribution methods for the 
questionnaire survey, namely, online questionnaires and face-to-face interviews. The responses 
received through each of the methods are discussed in detail as follows: 
Online questionnaire 
 The questionnaire was emailed together with the link to the online survey to give the 
respondents easy access to the survey. Reminders were sent three times during the 
implementation of the online questionnaire. At the end of the allocated period of time in which to 
respond to the online questionnaire, 43 out of 134 responses had been completed. Upon checking 
for consistency, all 43 responses were considered valid for data analysis. Of these, there were 32 
responses received from Australian respondents and 11 responses received from Malaysian 
respondents. The valid responses represented 38% of the Australian respondents and only 15% of 
the total number of questionnaires sent to Malaysian respondents. The low number of responses 
received from Malaysia may have been due to the lack of time. The factors that can lead to a low 
response rate include the huge number of requests for information, lack of understanding and 
insufficient knowledge on certain issues or the research area (Shehu and Akintoye 2010). Overall, 
the online distribution method in this research had an effective response rate of 32%. 
Face-to-face interviews as back-up 
 Due to the low number of responses received to the online questionnaire among the 
Malaysian respondents, it was decided to use the face-to-face interview method to distribute the 
questionnaire survey. Due to time and cost constraints, it was only possible to distribute the 
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survey through face-to-face interviews with nine respondents in Malaysia. The interview strictly 
followed the questions in the online questionnaire approach and received immediate responses. 
All nine responses were valid for analysis. The percentage of response rate for this method was 
100% as individual appointments were made with the respondents. The interview provided the 
opportunity to give the respondents a detailed explanation about the survey and to answer any 
questions they may have about information that was not clear during the meeting session.  
According to Akintoye (2000) and Al-Tmeemy et al. (2011), a response rate in the ranges 
of 20% to 30% is acceptable for research in the construction industry. Manfreda et al. (2008) 
found that, on average, web surveys generated an 11% lower response rate compared to other 
methods of questionnaire distribution. They further pointed out that this difference in response 
rate can be reduced to 5% if the invitations are delivered via email. The response rate for the 
survey in this research was a total of 52 responses from the Australian and Malaysian respondents 
(32 and 20 responses, respectively), which was equivalent to 36% (52/143) and was well above 
the acceptable level and therefore considered adequate.      
4.5 SURVEY RESULTS AND ANALYSES   
4.5.1 Respondents' Profiles 
Part A of the questionnaire required the respondents to provide information about their 
background, academic qualification and experience. Figure 4.3 provides a classification of 
the 52 valid respondents by their professional roles. The respondents were categorised in five 
groups among the key stakeholders in FM based on their roles and responsibilities. The 
majority of the respondents were facility managers, representing 33% of the total number of 
respondents in this research. This was followed by asset and facilities management 
consultants (25%), directors (21%), building engineers (15%) and academics (6%). All of the 
respondents were directly involved in FM projects.  
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Capability and skill cannot be separated from the level of knowledge that is normally 
measured by the level of academic achievement. As illustrated in Figure 4.4, for the largest 
number of respondents, the highest level of academic achievement was a Bachelor degree 
(38%), followed by Master's degree (23%). For the rest of the respondents, the highest level 
of academic achievement was a Certificate/Diploma (19%), Graduate Diploma (12%) and 
Doctorate (8%). 
 
 
 
 
 
 
 
 
Figure 4.3: Distribution of respondents by professional roles 
Figure 4.4: Respondents’ highest level of academic achievement 
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Figure 4.5 illustrates the respondents' years of experience in the construction industry. 
The majority of the respondents (75%) had more than 10 years' experience in the construction 
industry and nearly half (48%) had worked in the industry for more than 21 years. 
 
 
 
 
 
 
 
 
 
  
  
 The respondents’ length of working experience in the FM sector is also a defining 
index of their knowledge regarding FM practices and thus the reliability of the data. As 
illustrated in Figure 4.6, the respondents had substantial experience in the FM industry and 
their length of working experience are reasonably spread across the five groups in terms of 
this aspect. Around 60% of the respondents had more than 10 years’ experience in FM sector, 
among which 24% indicated that they have worked in the FM industry for over 21 years. The 
participation of a high percentage of highly experienced respondents ensured that the survey 
had a good coverage of FM sector stakeholders from different background and hierarchies, 
and thus could yield highly credible and quality results. The respondents’ backgrounds are 
summarised in Table 4.2. 
 
 
Figure 4.5: Years of experience in the construction industry 
 93 
Questionnaire Survey 
26%
15%
19%
16%
24%
0%
5%
10%
15%
20%
25%
30%
< 5 years 5-10 years 11-15 years 16-20 years > 21 years
 
 
 
 
 
 
 
 
 
 
 
 
Table 4.2: Summary of respondents’ profiles 
Characteristic Categorisation Frequency (N) 
Percentage 
(%) 
Roles and responsibility in 
the FM sectors 
Facility manager 17 33 
Asset and FM consultants 13 25 
Director 11 21 
Building Engineer 8 15 
Academic 3 6 
Academic background 
Certificate/Diploma 10 19 
Graduate Diploma 6 12 
Bachelor Degree 20 38 
Master Degree 12 23 
Doctoral Degree 4 8 
Years of experience in the 
construction industry 
Less than 5 years 8 15 
5 to 10 years 5 10 
11 to 15 years 5 10 
16 to 20 years 9 17 
More than 21 years 25 48 
Years of experience in the 
FM sector 
Less than 5 years 14 26 
5 to 10 years 8 15 
11 to 15 years 10 19 
16 to 20 years 8 16 
More than 21 years 12 24 
Figure 4.6: Respondents’ years of experience in the FM sector 
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4.5.2 Reliability of the Questionnaire 
Prior to proceeding with the analysis, the Cronbach’s alpha value was calculated to test 
the internal consistency of the scale in providing appropriate ratings for the listed factors. 
Data reliability was set at α ≥ 0.7 as recommended in the literature (Yip and Poon 2009). 
According to Pallant (2010), a value greater than 0.7 will be regarded as sufficient, but values 
above 0.8 are often preferred. In addition, Darren and Mallery (1999) come out with the 
following rules of thumb; Cronbach's alpha value > 0.9 - excellent, > 0.8 - good, > 0.7 - 
acceptable, > 0.6 - questionable, > 0.5 - poor and value < 0.5 - unacceptable. In this research, 
the Cronbach’s alpha value for potential people capability factors in enhancing sustainability 
in the FM sector was 0.963, which showed strong internal consistency of the scale used and 
suggested reliable data had been obtained as shown in Table 4.3. 
Table 4.3: Cronbach's alpha calculation from SPSS 
Reliability Statistics 
Cronbach's 
Alpha N of Items 
.963 60
 
 
4.5.3 People Capability Factors to Support Sustainable FM Practices: Perspective of 
Australia’s FM Stakeholders 
The findings, as summarised in Table 4.4 indicate that the Australia’s respondents were 
more concerned about the people capability factors that can strategically support the 
implementation of sustainability practices in FM. The Likert five-point scale was employed 
in the questionnaire to quantify responses so that statistical analysis can be undertaken. The 
level of significance was based on the respondents’ professional judgement on a given five-
point Likert scale comprised of 1=“very insignificant”, 2= “insignificant”, 3= “neutral”, 4= 
“significant” and 5= “very significant”. Out of the 60 factors, the following 20 factors were 
identified as significant with their mean value more than 4.00 (“significant”). These factors 
are, “understand the LCC and TCO technique” (mean = 4.34), “develop good relationship 
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with the organisation’s top management” (mean 4.34), “ability to work across disciplines” 
(mean = 4.31), “ability to motivate other stakeholders” (mean = 4.31), “understand whole-life 
value concept” (mean = 4.28), “understand the organisation’s financial strategy” (mean = 
4.28), “take long-term perspective” (mean = 4.22), “identify short-term and long-term 
consequences of any decision/plan” (mean = 4.19), “ability to optimise building and 
equipment operations” (mean = 4.16), “self-motivated” (mean = 4.06), “ability to plan and 
implement sustainability efforts” (mean = 4.06), “critical thinking” (mean = 4.06), “familiar 
with the  building system manual” (mean = 4.03), “identify direct and indirect consequences 
to people and ecosystems” (mean = 4.03), “vision for a better future” (mean = 4.00), 
“collaboration skills” (mean = 4.00), “leadership skills” (mean = 4.00), “cooperative skills” 
(mean = 4.00), “participatory skills” (mean = 4.00) and “decision-making skills” (mean = 
4.00).  
In regard to strategic capability, the results reveal that the Australian respondents rated 
two factors as the most significant in supporting sustainability implementation, namely, 
“understand the LCC and TCO technique” and “develop a good relationship with the 
organisation’s top management”. This result echoes the findings by Hodges (2005) and Shah 
(2007) which highlighted the importance of facility managers’ understanding of LCC and 
TCO as a driving force of sustainable practice in FM. Additionally, facility managers also 
need to recognise the importance of the LCC and TCO concepts, especially because of the 
large proportion of operation and maintenance costs in the overall cost of building assets 
(Fuller 2010; Hodges 2005). Knowledge regarding LCC and TCO should be quantified and 
presented to the top management in order to promote the idea of sustainable practice and its 
positive effect on the bottom line. This requires the facility manager to think strategically and 
emphasises the need to embrace sustainability in their daily roles such as introducing the 
consideration of long-lasting, durable and environmentally-friendly materials to top 
management’s analyses of the LCC and TCO of a built asset. “Develop good relationship 
with the organisation’s top management” was ranked second and thus was also regarded as an 
important capability since the sustainability policy can only be decided by the organisation’s 
top management (Elmualim 2013; Hodges 2005).  
In regard to anticipatory capability, “take a long-term perspective” received the highest 
rating from the Australian respondents. It is essential to be able to think beyond the present in 
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order to develop different alternatives for action based on present conditions. Moreover, 
through foresighted thinking, the potential opportunities and risks can also be identified.  
In regard to interpersonal capability, two factors received the highest rating for 
supporting the sustainability agenda in FM, namely, “ability to work across disciplines” and 
“ability to motivate other stakeholders”. This finding emphasised that solving sustainability 
issues and generating sustainability opportunities requires strong collaborations as well 
cooperative skill among the stakeholders (Barth et al. 2007; Sexton and Barrett 2003; Sterling 
and Thomas 2006).  
The Australian respondents indicated that the people capability factors in the system 
thinking capability and normative capability categories were less viable and these factors 
were ranked as the least significant factors. All the factors in these two categories were 
ranked with a mean score of less than 4.00 (insignificant). This may reflect that the FM 
personnel have already realised their roles and responsibilities in supporting the sustainable 
development agenda (Nielsen et al. 2007). The perspectives of the Malaysian respondents in 
the study are discussed in the next section. 
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Table 4.4: Australian respondents’ ratings of people capability factors for enhancing the 
sustainability agenda in FM practices 
No. People capability factors Mean N Std. 
Dev. 
Rank 
 Strategic capability     
1 Understand LCC and TCO technique 4.34 32 .701 1 
2 Develop good relationship with the organisation’s top 
management 
4.34 32 .787 1 
3 Understand the whole-life value concept 4.28 32 .683 3 
4 Understand the organisation’s financial strategy 4.28 32 .772 3 
5 Ability to optimise building and equipment operations 4.16 32 .767 5 
6 Familiar with the building system manual 4.03 32 .822 6 
7 Understand the design and construction issues related 
to FM practices 
3.97 32 .695 7 
8 Familiar with the method for tracking building 
performance 
3.97 32 .861 7 
9 Ability to monitor and maintain equipment efficiency 3.97 32 .861 7 
10 Ability to specify the energy and environmental goals 
to associated suppliers and contractors 
3.97 32 .595 7 
11 Develop the organisation’s sustainability strategies 3.91 32 .689 11 
12 Corporate responsibility management system 3.84 32 .767 12 
13 Familiar with local utility energy and water efficiency 
programs 
3.75 32 .762 13 
14 Environmental legislation 3.75 32 .718 13 
15 Procurement strategy 3.69 32 .780 15 
16 Human resource development strategy 3.47 32 .761 16 
 Anticipatory capability     
17 Take a long-term perspective 4.22 32 .706 1 
18 Identify short-term and long-term consequences of any 
decision/plan 
4.19 32 .644 2 
19 Identify direct/indirect consequences to people and 
ecosystems 
4.03 32 .647 3 
20 Vision for a better future 4.00 32 .803 4 
21 Identify the consequences of any practice to the 
sustainable development pillars 
3.81 32 .644 5 
22 Ability for foresighted thinking 3.81 32 .821 5 
23 Ability to think for the welfare of the future generation 3.72 32 .813 7 
24 Ability to show a degree of consciousness as a 
consequence of present activities 
3.47 32 .842 8 
 Interpersonal capability     
25 Ability to work across disciplines 4.31 32 .693 1 
26 Ability to motivate other stakeholders 4.31 32 .693 1 
27 Self-motivated 4.06 32 .716 3 
28 Ability to plan and implement sustainability efforts 4.06 32 .504 3 
29 Critical thinking 4.06 32 .716 3 
30 Collaboration skills 4.00 32 .622 6 
31 Leadership skills 4.00 32 .622 6 
32 Cooperative skills 4.00 32 .672 6 
33 Participatory skills 4.00 32 .568 6 
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34 Decision-making skills 4.00 32 .672 6 
35 Communication skills 3.97 32 .861 11 
36 Courage to make changes 3.97 32 .897 11 
37 Ability to deal with uncertainty 3.97 32 .695 11 
38 Open-minded 3.94 32 .619 14 
39 Innovative skills 3.94 32 .759 14 
40 Conflict resolution skills 3.84 32 .723 16 
41 Entrepreneurship skills 3.81 32 .821 17 
42 Serious engagement/commitment 3.78 32 .832 18 
43 Courage to express opinion 3.78 32 .706 18 
44 Creative 3.78 32 .553 18 
45 Negotiation skills 3.66 32 .701 21 
46 Honest/trustworthy 3.63 32 .707 22 
47 Ethical 3.63 32 .833 22 
48 Empathy 3.34 32 .745 24 
49 Generosity 3.19 32 .592 25 
 System thinking capability     
50 Understand the meaning, goal and issues of 
sustainable development 
3.97 32 .595 1 
51 Interconnect the ecological, social and economic 
systems with sustainable development principles 
3.97 32 .740 1 
52 Understand the bigger picture of significant aspects of 
sustainable development 
3.88 32 .833 3 
53 Assess the alternative concepts, designs and methods 
of practices which reflect holistic thinking 
3.78 32 .659 4 
54 Understand holistic thinking and analysis 3.78 32 .792 4 
55 Understand the interaction between nature and human 
system 
3.47 32 .671 6 
 Normative capability     
56 Ability to change thought processes and values to 
develop ecologically sustainable culture 
3.94 32 .716 1 
57 Understand the perspectives, values and beliefs and 
their implication for sustainability 
3.78 32 .608 2 
58 Ability to value diversity, the environment and social 
justice 
3.63 32 .707 3 
59 Competency in trans-cultural understanding and 
cooperation 
3.34 32 .701 4 
60 Competency in distanced reflection on individual and 
cultural models 
3.28 32 .683 5 
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4.5.4 People Capability Factors to Support Sustainable FM Practices: Perspective of 
Malaysian FM Stakeholders 
As shown in Table 4.5, the Malaysian stakeholders rated 25 people capability factors as 
significant in supporting sustainable FM practices. Generally, the factors ranked on the top 
were similar to ones chosen by the Australian respondents, however the ranking of several 
factors were different in terms of the level of significance. The following factors were ranked 
as significant by the Malaysian respondents: “understand the LCC and TCO technique” 
(mean = 4.45), “understand whole-life value concept” (mean = 4.35), “self-motivated” (mean 
= 4.35), “understand the meaning, goal and issue of sustainable development” (mean 4.35), 
“understand the design and construction issues related to FM practices” (mean = 4.25), 
“develop the organisation’s sustainability strategy” (mean = 4.25), “take a long-term 
perspective” (mean = 4.20), “understand the bigger picture of significant aspect of sustainable 
development (mean = 4.20), “vision for a better future” (mean = 4.15), “ability to work 
across disciplines” (mean = 4.15), “familiar with the building system manual” (mean = 4.10), 
“ability to monitor and maintain equipment efficiency” (mean = 4.10), “communication 
skills” (mean = 4.10), “negotiation skills” (mean = 4.10), “understand the organisation’s 
financial strategy” (mean = 4.05), “ability to optimise building and equipment operations” 
(mean = 4.05), “ability to specify the energy and environmental goals to associated suppliers 
and contractors” (mean = 4.05), “collaboration skills”(mean = 4.05), “courage to make 
changes” (mean = 4.05), “develop good relationship with the organisation’s top 
management” (mean = 4.00), “familiar with the method for building performance tracking” 
(mean = 4.00), “identify short-term and long-term consequences of any decision/plan” (mean 
= 4.00), “identify direct and indirect consequences to people and ecosystems” (mean = 4.00), 
“identify the consequences of any practice to the sustainability pillars” (mean = 4.00) and 
“ability to motivate other stakeholders” (mean = 4.00).     
  In regard to strategic capability, the findings reveal that the Malaysian stakeholders 
were more concerned with the costing aspect of the built asset management. They rated 
“understand the LCC and TCO technique” and “understand whole-life value concept” as the 
main factors in supporting the implementation of the sustainability agenda in FM practices. 
As the operations and maintenance phase incurs a significant proportion of expenses in the 
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overall cost of building assets, it is not surprising that these factors were ranked in the top 
position by FM stakeholders.  
In regard to anticipatory capability, the Malaysian stakeholders shared the view of the 
Australian respondents that the “take a long-term perspective” factor was regarded as the 
most significant factors to be considered, along with “vision for a better future”. The concept 
of sustainability is rooted in the vision of ensuring the welfare of future generations. 
Therefore, any present plans or decisions must be made with the longer-term consequences or 
risks in mind.  
The Malaysian respondents indicated two factors in the interpersonal capability as the 
most significant factors, namely, “self-motivated” and “ability to work across discipline”. FM 
personnel have the potential to be leaders in developing sustainability strategies in asset 
management (Hodges 2005). Therefore, in order to assist this role, they must be self-
motivated enough to lift the collaboration among the stakeholders involved and the 
contribution that each stakeholders can give to the support sustainability efforts (Barth et al. 
2007).  
Unlike the Australian stakeholders ranking, the Malaysian stakeholders ranked 
“understand the meaning, goal and issues of sustainable development” factor and “understand 
the bigger picture of significant aspects of sustainable development” factor in the system 
thinking capability category as significant factors in promoting sustainable FM 
implementation. An understanding of the concept of sustainable development is the basis for 
further discussion on the strategy, planning and framework for implementation. Thus, it is 
mandatory that everyone has the same idea and understanding of sustainable development in 
order to materialise it. The Malaysian respondents also indicated that the people capability 
factors in the normative capability category were less viable and ranked these as the least 
significant factor.  
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Table 4.5: Malaysian respondents’ rating of people capability factors for enhancing the 
sustainability agenda in FM practices 
No. People Capability Factors Mean N Std. 
Dev. 
Rank 
 Strategic capability     
1 Understand LCC and TCO technique 4.45 20 .605 1 
2 Understand whole-life value concept 4.35 20 .587 2 
3 Understand the design and construction issues related 
to FM practice 
4.25 20 .639 3 
4 Develop the organisation’s sustainability strategies 4.25 20 .550 3 
5 Familiar with the building system manual 4.10 20 .641 5 
6 Ability to monitor and maintain equipment efficiency 4.10 20 .641 5 
7 Understand the organisation’s financial strategy 4.05 20 .686 7 
8 Ability to optimise building and equipment operations 4.05 20 .605 7 
9 Ability to specify the energy and environmental goals 
to associated suppliers and contractors 
4.05 20 .605 7 
10 Develop good relationship with the organisation’s top 
management 
4.00 20 .725 10 
11 Familiar with the method for tracking building 
performance 
4.00 20 .459 10 
12 Familiar with local utility energy and water efficiency 
programs 
3.90 20 .718 12 
13 Environmental legislation 3.85 20 .671 13 
14 Procurement strategy 3.80 20 .696 14 
15 Human resource development strategy 3.70 20 .733 15 
16 Corporate responsibility management system 3.70 20 .733 15 
 Anticipatory capability     
17 Take a long-term perspective 4.20 20 .616 1 
18 Vision for a better future 4.15 20 .671 2 
19 Identify the consequences of any practice to the 
sustainable development pillars 
4.00 20 .324 3 
20 Identify short-term and long-term consequences of any 
decision/plan 
4.00 20 .459 3 
21 Identify direct/indirect consequences to people and 
ecosystems 
4.00 20 .562 3 
22 Ability to think of the welfare of future generation 3.90 20 .641 6 
23 Ability for foresighted thinking 3.80 20 .616 7 
24 Ability to show a degree of consciousness as a 
consequence of present activities 
3.70 20 .470 8 
 Interpersonal capability     
25 Self-motivated 4.34 20 .587 1 
26 Ability to work across disciplines 4.15 20 .745 2 
27 Communication skills 4.10 20 .553 3 
28 Negotiation skills 4.10 20 .641 3 
29 Collaboration skills 4.05 20 .510 5 
30 Courage to make changes 4.05 20 .605 5 
31 Ability to motivate other stakeholders 4.00 20 .649 7 
32 Serious engagement/commitment 3.95 20 .605 8 
33 Ethical 3.95 20 .605 8 
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34 Ability to plan and implement sustainability efforts 3.95 20 .605 8 
35 Decision-making skills 3.95 20 .686 8 
36 Leadership skills 3.90 20 .788 12 
37 Participatory skills 3.90 20 .718 12 
38 Innovative skills 3.85 20 .587 14 
39 Ability to deal with uncertainty 3.85 20 .813 14 
40 Critical thinking 3.85 20 .813 14 
41 Cooperative skills 3.80 20 .768 17 
42 Courage to express opinion 3.75 20 .550 18 
43 Conflict resolution skills 3.75 20 .851 18 
44 Honest/trustworthy 3.65 20 .671 20 
45 Creative 3.65 20 .745 20 
46 Generosity 3.40 20 .598 22 
47 Open-minded 3.40 20 .754 22 
48 Empathy 3.30 20 .657 24 
49 Entrepreneurship skills 3.20 20 .768 25 
 System thinking capability     
50 Understand the meaning, goal and issues of 
sustainable development 
4.35 20 .587 1 
51 Understand the bigger picture of significant aspects of 
sustainable development 
4.20 20 .523 2 
52 Assess the alternative concepts, designs and methods 
of practices which reflect holistic thinking 
3.95 20 .605 3 
53 Interconnect the ecological, social and economic 
systems with sustainable development principles 
3.90 20 .553 4 
54 Understand holistic thinking and analysis 3.85 20 .671 5 
55 Understand the interaction between nature and human 
systems 
3.75 20 .639 6 
 Normative capability     
56 
 
Ability to change thought processes and values to 
develop ecologically sustainable culture 
3.95 20 .510 1 
57 Understand perspectives, value and beliefs and their 
implication to sustainability 
3.65 20 .745 2 
58 Ability to value diversity, the environment and social 
justice 
3.45 20 .826 3 
59 Competency in trans-cultural understanding and 
cooperation 
3.15 20 .813 4 
60 Competency in distanced reflection on individual and 
cultural models 
3.10 20 .788 5 
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4.5.5 Comparison of Ranking by FM Stakeholders in Australia and Malaysia 
It is important to mention here, the findings from the pilot survey confirmed that there 
are no differences between Australia and Malaysia in terms of the typical conduct of the FM 
professionals caused by the cultural, economic or political differences in these two countries 
(refer to Section 4.2). This comparison analysis is conducted to test the validity of the result.  
The distributions of factors in the top ranking were largely the same between the 
Australian and Malaysian stakeholders. These factors were, “understand the LCC and TCO 
technique”, “understand the whole-life value concept”, “take a long-term perspective” and 
“ability to work across disciplines”, which were regarded as the most significant factors that 
can contribute to the sustainability agenda in FM practices. Table 4.6 presents a comparison 
of the ratings of people capability factors for enhancing the sustainability agenda in FM 
practices according to the Australian and Malaysian FM stakeholders. In regards to the 
strategic capability category, the factor that was ranked as the most significant by all the 
respondents was “understand LCC and TCO technique”. The Australian and Malaysian 
respondents agreed that this factor was the most significant factor in this category. The 
factors in the second and fourth ranking were also related to cost, namely, “understand the 
whole-life value concept” and “understand the organisation’s financial strategy”. These 
findings emphasised the importance of the life-cycle cost and whole-life value concept as a 
driving force of sustainable practices in FM because of the large proportion of cost involve 
during the operations and maintenance of building assets if compared to construction cost 
(Flanagan and Jewell 2008; Fuller 2010; Wang et al. 2013). Therefore, it can be concluded 
that the stakeholders considered cost-related factors to be the most important factors in 
pushing the sustainability agenda forward. The other factors in this category that the 
stakeholders considered to be important were mainly related to technical strategies, namely, 
“develop good relationships with the organisation’s top management”, “ability to optimise 
building and equipment operations”, “understand the design and construction issues related to 
FM practices”, “familiar with the building system manual” and “ability to monitor and 
maintain equipment efficiency”.               
In the anticipatory capability category, it is noteworthy to mention that all the 
respondents placed the same factors in the top four ranking. These factors were namely, “take 
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a long-term perspective”, “identify short-term and long-term consequences of any 
decision/plan”, “vision for a better future” and “identify direct/indirect consequences to 
people and ecosystems”. Interestingly, all the respondents from Australia and Malaysia also 
ranked “ability to show a degree of consciousness” as the last factor in the list of factors in 
this category, making it the least important factor compared to other potential factors. 
In regard to the interpersonal capability category, the “ability to work across 
disciplines” was ranked as the most significant factor in improving sustainability. The 
“ability to motivate other stakeholders” was ranked second by the Australian respondents, but 
was ranked in seventh place by the Malaysian respondents. It is interesting to note that the 
opinions of the respondents from both Australia and Malaysia regarding this category of 
capabilities were varied, for example, “communication skills” factor was ranked third by the 
Malaysian stakeholders, but the Australian respondents regarded it as the least significant 
factor and ranked it in eleventh place on the list.  
In the category of system thinking capabilities, both the Australian and Malaysian 
respondents had the same opinion regarding the most significant factors in improving 
sustainability. The top two factors were namely, “understand the meaning, goal and issues of 
sustainable development” and “understand the bigger picture of significant aspects of 
sustainable development”. It is important to note that, the Australian and Malaysian 
respondents ranked “understand the interaction between nature and human systems” as the 
least significant factor, with both groups placing this factor at the bottom of the list.  
In the normative capabilities category, none of the people capability factors were 
considered as significant factors in enhancing the sustainability effort in FM, since all of 
these factors had a mean score of less than 4.00. Remarkably, the ranking of these factors by 
the Australian and Malaysian respondents were the same in terms of the placement of all the 
factors in the list.    
To summarise, there are some similarities as well as differences between the Australian 
and Malaysian rankings of the significant people capability factors. Similarities can be 
identified in the anticipatory capabilities category, system thinking capabilities category and 
normative capabilities category. The levels of significance of the people capability factors in 
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these three categories were nearly the same among both Australian and Malaysia 
respondents. 
Some differences in the significance level can be identified in the strategic capabilities 
category and interpersonal capabilities category. In the strategic capabilities category, the 
factors that showed different rankings of significance were the ability to “develop a good 
relationship with the organisation’s top management”, “understand the design and 
construction issues related to FM practices” and “develop the organisation’s sustainability 
strategies”. In the interpersonal capabilities category, the factors that were ranking differently 
by the Australian and Malaysian respondents were, “ability to motivate other stakeholders”, 
“communication skills”, “courage to make changes” and “ability to plan and implement 
sustainability efforts”.  
There were some differences of opinion among the Australian and Malaysian 
respondents regarding the significance level of certain factors, but some specific reasons for 
these differences can be identified. According to Lim (2009), people have different opinions 
in regard to sustainability due to: (1) different individual personalities; every person has a 
different point of view, different things that drive them to do something, different 
upbringings and different experiences, (2) diverse professional learning; which caused by 
different professions, different educational backgrounds and differences in professional 
focus, (3) differences in the nature of their business caused by diverse business interests, own 
perspectives and the need for business specialisation, and (4) differences in the nature of their 
industry caused by a fragmented industry, lack of common language and lack of 
communication among professionals. In this research, some differences of opinion were 
found due to the diverse individuals among the respondents, each of whom had their own 
opinions, the different experiences that the respondents possessed and differences in the 
business specialisation needs. Nevertheless, the pilot survey conducted in the early stage of 
the research (refer to Section 3.4.2) confirmed that despite the different cultural environment 
and economic systems in Australia and Malaysia, the typical professional conduct of the 
facility manager in the two countries was quite similar. Furthermore, the questionnaire design 
was focused on the FM work routines and the technical roles and actions of the FM 
professionals without specific references to cultural, religious or political differences.  
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Table 4.6: Comparison of ratings of people capability factors for enhancing the sustainability 
agenda in FM practices among Australian and Malaysian FM stakeholders 
No. People Capability Factors All Ranking  
  Rank Mean Aus Msia 
 Strategic capability     
1 Understand LCC and TCO technique 1 4.38 1 1 
2 Understand whole-life value concept  2 4.31 3 2 
3 Develop good relationship with the organisation’s top 
management 
3 4.21 1 10 
4 Understand the organisation’s financial strategy 4 4.19 3 7 
5 Ability to optimise building and equipment operations 5 4.12 5 7 
6 Understand the design and construction issues related 
to FM practice 
6 4.08 7 3 
7 Familiar with the building system manual 7 4.06 6 5 
8 Develop the organisation's sustainability strategies 8 4.04 11 3 
9 Ability to monitor and maintain equipment efficiency 9 4.02 7 5 
10 Ability to specify the energy and environmental goals 
to associated suppliers and contractors 
10 4.00 7 7 
11 Familiar with the method for tracking building 
performance 
11 
 
3.98 7 10 
12 Familiar with local utility energy and water efficiency 
programs 
12 3.81 13 12 
13 Environmental legislation 13 3.79 13 13 
14 Corporate responsibility management system 13 3.79 12 15 
15 Procurement strategy 15 3.73 15 14 
16 Human resource development strategy 16 3.56 16 15 
 Anticipatory capability     
17 Take a long-term perspective 1 4.21 1 1 
18 Identify short-term and long-term consequences of any 
decision/plan 
2 4.12 2 3 
19 Vision for a better future 3 4.06 4 2 
20 Identify direct/indirect consequences to people and 
ecosystems 
4 4.02 3 3 
21 Identify the consequences of any practice to the 
sustainable development pillars 
5 3.88 5 3 
22 Ability for foresighted thinking 6 3.81 5 7 
23 Ability to think for the welfare of the future generation 7 3.79 7 6 
24 Ability to show a degree of consciousness as a 
consequence of present activities 
8 3.56 8 8 
 Interpersonal capability     
25 Ability to work across disciplines 1 4.25 1 2 
26 Ability to motivate other stakeholders 2 4.19 1 7 
27 Self-motivated 3 4.17 3 1 
28 Communication skills 4 4.02 11 3 
29 Collaboration skills 4 4.02 6 5 
30 Ability to plan and implement sustainability efforts 4 4.02 3 8 
31 Courage to make changes 7 4.00 11 5 
32 Critical thinking 8 3.98 3 14 
33 Decision-making skills 8 3.98 6 8 
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34 Leadership skills 10 3.96 6 12 
35 Participatory skills 10 3.96 6 12 
36 Cooperative skills 12 3.92 6 17 
37 Ability to deal with uncertainty 12 3.92 11 14 
38 Innovative skills 14 3.90 14 14 
39 Serious engagement/commitment 15 3.85 18 8 
40 Negotiation skills 16 3.83 21 3 
41 Conflict resolution skills 17 3.81 16 18 
42 Courage to express opinion 18 3.77 18 18 
43 Ethical 19 3.75 22 8 
44 Open-minded 20 3.73 14 22 
45 Creative 20 3.73 18 20 
46 Honest/trustworthy 22 3.63 22 20 
47 Entrepreneurship skills 23 3.58 17 25 
48 Empathy 24 3.33 24 24 
49 Generosity 25 3.27 25 22 
 System thinking capability     
50 Understand the meaning, goals and issues of 
sustainable development 
1 4.12 1 1 
51 Understand the bigger picture of significant aspects of 
sustainable development 
2 4.00 3 2 
52 Interconnect the ecological, social and economic 
systems with sustainable development principles 
3 3.94 1 4 
53 Assess the alternative concepts, designs and methods 
of practices which reflect holistic thinking 
4 3.85 4 3 
54 Understand holistic thinking and analysis 5 3.81 4 5 
55 Understand the interaction between nature and human 
systems 
6 3.58 6 6 
 Normative capability     
56 Ability to change thought processes and values to 
develop ecologically sustainable culture 
1 3.94 1 1 
57 Understand the perspectives, values and beliefs and 
their implication for sustainability 
2 3.73 2 2 
58 Ability to value diversity, the environment and social 
justice 
3 3.56 3 3 
59 Competency in trans-cultural understanding and 
cooperation 
4 3.27 4 4 
60 Competency in distanced reflection on individual and 
cultural models 
5 3.21 5 5 
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4.5.6 Critical People Capability Factors for Promoting Sustainable FM Practices 
In order to identify the ranking of the critical people capability factors, the mean values 
of each factor were calculated. The critical rating of the factors was set at 4.00 representing 
“significant”. From the 60 factors identified in the literature review, the respondents rated 23 
factors as “significant” or “very significant” with a mean rank of ≥ 4.00. The level of 
significance of the 23 critical people capability factors based on the questionnaire findings is 
shown in Table 4.7. The standard deviations show the average amount of deviation from the 
mean. In addition, the uniformity of the standard deviation (all below 1.0) demonstrates data 
accuracy in the research. 
The research findings indicated that the most significant factor was “understand the 
LCC and TCO technique” (rank 1), followed by “understand the whole-life value concept” 
(rank 2). The respondents' priority of these two factors echoes the argument by Hodges 
(2005) that facility managers need to recognise the importance of the life-cycle cost concept. 
Operations and maintenance incur a significant proportion of expenses in the overall cost of 
building assets and awareness of the importance of this phase is regarded as a driving force of 
sustainable practice (Fuller 2010; Hodges 2005; Shah 2007). Both of these two top factors 
can contribute to the sustainability agenda in the strategic capability category.  
Factors in the interpersonal capability category, such as the “ability to work across 
disciplines”, “ability to motivate other stakeholders” and “self-motivated” (refer to Table 4.7) 
also received a high ranking from the respondents. This finding is in line with the results in 
several studies on the importance of obtaining interpersonal capabilities and skills in 
enhancing sustainability (Barth et al. 2007; Sexton and Barrett 2003; Sterling and Thomas 
2006), and emphasised that solving sustainability issues and generating sustainability 
opportunities requires strong collaborations and negotiation skill among the stakeholders.  
Factors in the anticipatory capability category such as “take a long-term perspective” 
(rank 5) and “identify short-term and long-term consequences of any decision/plan” (rank 7) 
were also regarded as highly important factors for the integration of sustainability in FM 
practices. It is essential to be able to think beyond the present in order to develop different 
alternatives of action based on present conditions. Through foresighted thinking, the potential 
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opportunities and risks can also be identified. However, none of the people capability factors 
related to normative capability were considered as significant factors in enhancing the 
sustainability effort in FM, since all of these factors had a mean score of less than 4.0.  
Table 4.7: Ranking of the 23 people capability factors for enhancing sustainability measures 
in FM practice 
No. People Capability Factors Mean Std. 
Dev. 
Rank 
1 Understand the LCC and TCO technique 4.38 .661 1 
2 Understand whole-life value concept  4.31 .643 2 
3 Ability to work across disciplines 4.25 .711 3 
4 Develop good relationships with the organisation’s top 
management 
4.21 .776 4 
5 Take a long-term perspective 4.21 .667 4 
6 Understand the organisation’s financial strategy 4.19 .742 6 
7 Ability to motivate other stakeholders 4.19 .687 6 
8 Self-motivated 4.17 .678 8 
9 Understand the meaning, goal and issues of sustainable 
development 
4.12 .615 9 
10 Identify short-term and long-term consequences of any 
decision/plan 
4.12 .583 9 
11 Ability to optimise the building and equipment operations 4.12 .704 9 
12 Understand the design and construction issues related to FM 
practices 
4.08 .682 12 
13 Familiar with the building system manual 4.06 .752 13 
14 Vision for a better future 4.06 .752 13 
15 Develop the organisation's sustainability strategies 4.04 .656 15 
16 Communication skills 4.02 .754 16 
17 Collaboration skills 4.02 .577 16 
18 Ability to plan and implement sustainability efforts 4.02 .542 16 
19 Identify direct and indirect consequences to people and ecosystems 4.02 .610 16 
20 Ability to monitor and maintain equipment efficiency 4.02 .779 16 
21 Ability to specify the energy and environmental goals to associated 
suppliers and contractors 
4.00 .594 21 
22 Understand the bigger picture of significant aspects of sustainable 
development 
4.00 .741 21 
23 Courage to make changes 4.00 .792 21 
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In order to examine whether all of the respondents ranked the 23 critical people 
capability factors in a similar order, Kendall’s coefficient of concordance was calculated. If 
the concordance coefficient is equal to 1, it means that all the respondents ranked the 
components identically. In contrast, if the concordance coefficient is equal to 0, it means that 
all of the respondents ranked the component totally differently(Yeung et al. 2007). From the 
SPSS analysis, the coefficient value for the critical components was 0.043<0.05, (refer to 
Table 4.8) which demonstrates statistically that the respondents had significantly different 
preferences in their ranking of the people capability factors. 
Table 4.8: Kendall's coefficient of concordance calculation from SPSS 
 
 
 
 
 
4.5.7 Agreement on Critical People Capability Factors 
In order to develop the framework for people capability, it was important to investigate 
the agreement on the people capability factors across the groups of respondents’ roles. The 
particular capabilities needed to enhance the sustainability effort in their practice would 
depend on the roles they played in the FM industry. As discussed above (Section 4.5.1), there 
were five groups of respondents involved in this survey, namely, directors, engineers, facility 
manager, academics and assets and facilities management consultants. To investigate the 
possible difference in people capability factor rankings across the different professions, the 
Kruskal-Wallis one-way ANOVA test was used. The test result showed that there were no 
significant differences between the various respondents for 21 out of the 23 people capability 
factors, as summarised in Table 4.9. It is indicated that there was generally an agreement or 
consensus in perceptions regarding the people capability factors among all the professionals 
regardless of their roles or position in the FM sector. Nonetheless, minor differences across 
the respondents' rankings were shown for two factors, namely, “understand the organisation’s 
Test Statistics 
N 52
Kendall's Wa .043
Chi-Square 49.086
df 22
Asymp. Sig. .001
a. Kendall's Coefficient of 
Concordance 
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financial strategy” and “understand the design and construction issues related to FM 
practices”. The result of the Kruskal-Wallis one-way ANOVA test also showed that the 
opinion of the directors (G1) was different from the opinion of the other groups regarding the 
significance of these two factors. There is a possibility that the directors were better able to 
understand the importance and appreciate the context of these two factors since they are 
responsible for managing the whole organisation at both operational and strategic 
management levels, a view supported by Hodges (2005). 
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Table 4.9: Kruskal-Wallis statistics for 23 critical people capability factors 
 
People Capabilities Factors 
Scale Details 
Rank
Mean Rank Kruskal-
Wallis 
statistics 
(χ2)
p-value Mean SD G1 G2 G3 G4 G5 
1. Understand the LCC and TCO technique 4.38 .661 1 24.91 32.69 28.74 32.33 19.77 6.112 0.191 
2. Understand whole-life value concept 4.31 .643 2 26.91 28.31 26.18 34.33 23.65 1.806 0.771 
3. Ability to work across disciplines 4.25 .711 3 29.95 25.81 25.79 27.17 24.77 0.979 0.913 
4. Develop good relationship with the organisation's top management 4.21 .776 4 25.00 20.25 27.71 34.83 28.12 3.077 0.545 
5. Take a long-term perspective 4.21 .667 5 25.36 19.19 25.26 36.17 31.35 5.936 0.204 
6. Understand the organisation’s financial strategy 4.19 .742 6 33.00 13.00 24.41 28.33 31.62 12.196 0.016* 
7. Ability to motivate other stakeholders 4.19 .687 7 31.50 20.00 26.26 15.83 29.04 5.450 0.244 
8. Self-motivated 4.17 .678 8 24.82 28.06 25.38 36.67 26.08 2.036 0.729 
9. Understand the meaning, goal and issues of sustainable development 4.12 .615 9 29.64 29.50 24.03 38.50 22.46 5.393 0.249 
10. Identify short-term and long-term consequences of any 
decision/plan 4.12 .583 10 27.36 26.50 26.18 16.33 28.54 2.584 0.630 
11. Ability to optimise the building and equipment operations 4.12 .704 11 21.36 31.75 29.94 23.00 23.92 4.543 0.337 
12. Understand the design and construction issues related to FM 
practices 4.08 .682 12 36.00 27.13 24.29 31.33 19.85 9.746 0.045
* 
13. Familiar with the building systems manual  4.06 .752 13 24.00 29.81 30.62 31.17 20.12 5.627 0.229 
14. Vision for a better future 4.06 .752 14 23.32 27.13 25.62 38.33 27.23 3.001 0.558 
15. Develop the organisation's sustainability strategies 4.04 .656 15 29.00 28.00 20.18 39.67 28.69 8.016 0.091 
16. Communication skills 4.02 .754 16 26.50 22.19 26.15 31.83 28.38 1.631 0.803 
17. Collaboration skills 4.02 .577 17 25.50 23.00 26.85 33.17 27.50 1.852 0.763 
18. Ability to plan and implement sustainability efforts 4.02 .542 18 29.77 22.63 25.68 33.33 25.62 3.210 0.523 
19. Identify direct and indirect consequences to people and ecosystem 4.02 .610 19 23.59 25.88 28.21 25.50 27.35 1.040 0.904 
20. Ability to monitor and maintain equipment efficiency 4.02 .779 20 25.77 30.56 24.50 32.00 25.96 1.511 0.825 
21. Ability to specify the energy and environmental goals to associated 
suppliers and contractors 4.00 .594 21 28.14 28.94 27.24 26.00 22.77 1.837 0.766 
22. Understand the bigger picture of significant aspects of sustainable 
development 4.00 .741 22 31.45 26.13 21.82 39.33 25.69 5.972 0.201 
23. Courage to make changes 4.00 .792 23 31.27 26.25 22.71 32.33 26.23 2.983 0.561 
Note: df for Kruskal-Wallis test =4 
G.1-director; G.2-building engineer;G.3-facility manager;G.4-academics;G.5-assets and facilities management consultant 
*p< .05. The mean difference among groups is statistically significant at the .05 level
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 The differences between two independent groups on continuous measures can be 
investigated using the Mann-Whitney test. The score on the continuous variables for two 
comparable groups is converted to ranks in order to evaluate if the ranks are significantly 
different. Table 4.10 presents the results of the Mann-Whitney test in this study. The test 
revealed that the engineers (G2) in the study's respondents had different opinions on the 
significance level of the “ability to understand the organisation’s financial strategy” 
compared to the directors (G1) and asset and facilities management consultants (G5). It is 
believed that directors and consultants would focus more on the financial components and 
strategies of a project while the engineers would focus on the physical activities. For the 
factor of “understand the design and construction issues related to FM practices”, significant 
differences also existed between the directors, facility managers and asset and facilities 
management consultants. This is possibly because facility managers and consultants are 
heavily involved in the early stage of the design and construction of facilities (Hodges 2005), 
hence, they would have more knowledge on the design and construction issues related to FM 
practices.  
Table 4.10: Probability values in Mann-Whitney test on critical people capability factors 
Groups 
Probability values in Mann-Whitney U Test 
 
Understand the organisation’s 
financial strategy (S1) 
Understand the design and 
construction issues related to FM 
practices (S3) 
G.1/G.2 .002* .148 
G.1/G.3 .106 .025* 
G.1/G.4 .530 .530 
G.1/G.5 .843 .005* 
G.2/G.3 .056 .609 
G.2/G.4 .067 .632 
G.2/G.5 .005* .209 
G.3/G.4 .638 .382 
G.3/G.5 .162 .354 
G.4/G.5 .651 .160 
*The difference between groups is significant at 0.05 level (2-tailed) 
G.1-director; G.2-building engineer; G.3-facility manager;G.4-academics;G.5-asset and facilities 
management consultant 
 
The results of the above tests suggest that although all 23 people capability factors 
were regarded as most the relevant and significant for FM practices, respondents with 
different roles and responsibilities may have different views and opinions about how to 
motivate the implementation of sustainability measures in the sector.  
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4.6 MAIN FINDINGS OF THE QUESTIONNAIRE SURVEY 
Among the results of the questionnaire survey in this study, the following points are 
highlighted with regard to enhancing people capability in supporting sustainable facility 
management practices: 
 The respondents selected 23 out of 60 people capability factors as the critical factors to 
promote sustainability in FM practices. 
 The critical factors represent a combination of people capabilities that are important in 
supporting sustainability measures in FM practices. Most aspects of people capabilities 
have been considered through four categories of critical factors, namely, strategic 
capabilities, anticipatory capabilities, interpersonal capabilities and system thinking 
capabilities. However, none of the people capability factors in the normative capability 
category were considered to be significant to the enhancement of sustainability efforts in 
FM.  
 The identified critical factors form the basis of a framework to equip facility managers 
with the right knowledge and, to assist them to continue education and training and 
develop new mind-sets in order to enhance the implementation of sustainability 
measures in FM practices. 
 The factors listed in the questionnaire were proved to be a comprehensive representation 
of the existing literature since no additional factors were identified by the industry 
stakeholders. 
 There were similarities between the respondents from Australia and Malaysia in the 
ratings of the top ranked people capability factors; the perceptions of the Australian and 
Malaysian respondents were similar for “understand the LCC and TCO technique”, 
“understand the whole-life value concept”, “take a long-term perspective” and “ability 
to work across disciplines” which both groups identified as the most significant factors 
in enhancing the implementation of the sustainability agenda.  
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 There were some differences in the ratings of the level of significance of the potential 
people capability factors among the Australian and Malaysian respondents. This could 
be seen especially in the ranking of factors in the strategic capability category and 
interpersonal capability category such as “develop good relationship with organisation’s 
top management”, “communication skills” and “ability to motivate other stakeholders”.  
 There were no significant differences for 21 out of the 23 critical factor rankings 
between the five groups of professions involved in the survey, (i.e. directors, engineers, 
facility manager, academics and assets and facilities management consultants). 
However, in regards to differences among the professional group, minor differences 
across the respondents' ranking were shown for two factors, namely, “understand the 
organisation’s financial strategy” and “understand the design and construction issues 
related to FM practices”.  
 The strategic capabilities dimension is important in supporting sustainable FM practices. 
Ten out of the 23 identified critical factors were within this dimension.    
4.6.1 Preliminary Conceptual Framework 
Based on the findings discussed in the previous section and the questionnaire survey 
results, a preliminary conceptual framework for people capability enhancement to promote 
sustainability in FM practices was developed, as shown in Figure 4.7. In the framework, the 
critical factors are grouped into four categories, namely, strategic capabilities, anticipatory 
capabilities, interpersonal capabilities and system thinking capabilities. The identified critical 
factors were further investigated in terms of factor interdependency and hierarchical 
significance through a pair-wise comparison study during the second data collection phase of 
this research. Furthermore, ISM was used to develop a hierarchical model that establishes the 
driving forces among all the identified critical factors.  
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People Capability Factors Category Outcome
1. Understand the LCC and TCO technique 
2. Understand the whole-life value concept 
3. Develop good relationship with the organisation's top 
management 
4. Understand the organisation’s financial strategy 
5. Ability to optimise the building and equipment operations 
6. Understand the design and construction issues related to FM 
practices 
7. Familiar with the building system manual 
8. Develop the organisation's sustainability strategies 
9. Ability to specify the energy and environmental goals to 
associated suppliers and contractors 
10. Ability to monitor and maintain equipment efficiency 
1. Take a long-term perspective 
2. Identify short-term and long-term consequences of any 
decision/plan 
3. Vision for a better future 
4. Identify direct and indirect consequences to people and eco-
systems 
1. Ability to work across disciplines 
2. Ability to motivate other stakeholders 
3. Self-motivated 
4. Communication skills 
5. Collaboration skills 
6. Ability to plan and implement sustainability efforts 
7. Courage to make changes 
1. Understand the meaning, goal and issues of sustainable 
development 
2. Understand the bigger picture of significant aspects of 
sustainable development 
Strategic 
capabilities 
Anticipatory 
capabilities 
Interpersonal 
capabilities 
System 
thinking 
capabilities
Mechanism/ 
tools to obtain 
the right 
knowledge, 
education, 
training and 
mind-set to 
promote the 
implementation 
of sustainability 
in FM practices 
Figure 4.7: Preliminary conceptual framework for people capabilities in promoting 
sustainability in FM practices 
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4.7 SUMMARY 
This chapter outlined the results and findings of the questionnaire survey that was used as 
the first data collection tool for this study. The findings answered the second research question: 
“What are the specific people capability factors that will assist personnel to promote sustainable 
FM practices?”. 
The survey identified 23 people capability factors as the critical factors to support 
sustainable FM practices. The top ranked factors were “understanding of LCC and TCO 
technique”, “understanding of whole-life value concepts” and “ability to work across disciplines”. 
Based on the established capability categorisation, these factors were encapsulated into a 
preliminary conceptual people capability conceptual framework to provide guidance to FM 
practitioners on how to improve their core capabilities. Premised on the preliminary findings 
from the questionnaire survey, the next stage of this research entailed a pair-wise comparison 
study to further investigated the critical factors in terms of factor interdependency and 
hierarchical significance. These are discussed in the next chapter.  
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Chapter 5 A Model for People Capabilities to 
Support Sustainable Facility Management 
Practices 
5.1 INTRODUCTION 
The critical people capability factors to support sustainable FM practices were investigated 
through the questionnaire survey among FM professionals. The significance of each factor was 
also examined by addressing the perspectives of the diverse stakeholders. In order to enhance the 
implementation of sustainability practices in the FM sector, it is important for the professionals to 
develop a comprehensive understanding of people capability factors by understanding the 
interrelationships and influences among these factors. Interpretive structural modelling (ISM) was 
used to develop a hierarchical model that provides further evidence on the driving powers among 
all the identified factors. This chapter discusses the ISM analysis and its findings. It begins by 
describing the data collection process, followed by the development of the ISM-based model and 
Matriced’ImpactsCroisés Multiplication Appliqué a unclassemen or Matrix of Cross Impact 
Multiplications Applied to Classification (MIC-MAC) analysis. A summary is provided at the 
end of this chapter.    
5.2 INTERPRETIVE STRUCTURAL MODELLING 
5.2.1 Purpose of Interpretive Structural Modelling 
ISM is a well-established interactive management tool that assists research by imposing 
order and direction on complex relationship among the elements of a system (Mandal and 
Deshmukh 1994; Warfield 1974). The ISM process is able to transform unclear and poorly 
articulated mental models of systems into a visible and well-defined model (Ahuja et al. 
2009; Farris and Sage 1975). In the ISM technique, sets of different and directly related 
elements are structured into a comprehensive systematic model. The model formed portrays 
the structure of the complex issue being studied in a carefully designed pattern that is shown 
graphically as well as in words (Ravi and Shankar 2005).  
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The ISM methodology is ‘interpretive’ as the judgement of the group decides whether 
and how the variables are related, it is ‘structural’ as, on the basis of the relationships, an 
overall structure is extracted from the complex set of variables and it is ‘modelling’ as the 
specific relationships and overall structure are portrayed in a graphic form (Ahuja et al. 2009; 
Mandal and Deshmukh 1994; Sage 1977). This technique is mainly intended as a group 
learning process, but individual researchers can also apply it to identify structure in a system 
of related items (Ahuja 2007; Ravi and Shankar 2005). 
The ISM method has been adopted in the research relating to management issues in 
different industries such as education, engineering, construction and manufacturing(Ahuja et 
al. 2009, 2010; Bhattacharya and Momaya 2009; Hawthorne and Sage 1975; Li and Yang 
2014; Mandal and Deshmukh 1994; Pfohl et al. 2011; Ravi and Shankar 2005; Saxena and 
Vrat 1992; Singh et al. 2003; Singh et al. 2007). This method is mainly used to discover the 
relationships among the various variables that contribute to a whole system. In the 
construction management research, the ISM method has previously been utilised in research 
regarding technology deployment assessment (Watson 1978), assessment of the importance 
of perceived benefits (Ahuja 2009), relationship among enablers for construction company 
growth (Bhattacharya and Momaya 2009), risk assessment for public-private partnership 
projects (Iyer and Sagheer 2009) and waste management (Li and Yang 2014; Liao and Chiu 
2011). An overview of the existing research that utilised the ISM technique has confirmed 
that ISM analyses and models can help decision-maker to visualise issues through a systems 
approach. They can also identify the factors that have a high level of influence that require 
high prioritisation and substantial effort to resolve.           
This research utilises ISM to build a hierarchical or structural model of people 
capability. In the particular context of this research, multiple causes and effects have led to 
numerous direct and indirect relationships among the people capability factors. Therefore, 
ISM is an appropriate methodology to transform these unclear and poorly articulated 
concepts into a visible and well-defined overall structure that is portrayed in a graphical 
model. For example, this analysis shows the driving factors that should be prioritised and 
actioned in order to tackle the challenges relating to people capabilities. It also shows the 
dependent factors that will automatically be alleviated providing the achievement of their 
upstream factors (Ahuja 2007). Based on the result of the ISM, the FM personnel can pay 
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attention to the priority of the factors in order to identify what factor needs to be of most 
concern. A practical tool for the FM stakeholders to use is made available by this model to 
enable them to focus on those factors that must be prioritised in order to promote the 
successful implementation of sustainable FM practices. 
5.2.2  Interpretive Structural Modelling Procedure 
The various steps involved in developing an interpretive structural model are shown in 
Figure 5.1 (Bhattacharya and Momaya 2009; Faisal 2010). This research followed these eight 
steps to structure a model of people capability to support the implementation of sustainability 
in FM practices. 
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Step 1: Identify the elements (or variables) that are relevant to the complex system (or 
problem). These elements could be objectives, barriers or enablers and could be extracted 
from a survey. In this research, these variables refer to the people capability factors 
identified from the questionnaire. 
Step 2: Establish a contextual relationship among the variables with respect to which pairs 
of variables are examined (i.e. between the people capability factors identified in Step 1). 
Step 3: Formulate a structural self-interaction matrix (SSIM) of people capability factors 
to display the pair-wise relationships. 
Step 4: Develop a reachability matrix based on the SSIM to calculate the numerical 
mutual influence, and then check the matrix for transitivity. This step leads to the 
development of the ‘final reachability matrix’. The transitivity of the contextual relation is 
a basic assumption in ISM which states that if element A is related to B and B is related to 
C, then A is related to C.  
Step 5: Partition the final reachability matrix obtained in Step 4 into different levels. The 
final reachability matrix is developed in its conical form. 
Step 6: Based on the relationships given above in the reachability matrix, draw a directed 
graph (digraph) and remove the transitive links. 
Step 7: Convert the resultant digraph into an ISM-based model by replacing the variable  
nodes with the statements. 
Step 8: Review the model to check for conceptual inconsistency and make the necessary 
modifications. 
Figure 5.1: ISM procedures 
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5.3 DEVELOPING THE ISM-BASED MODEL 
This section presents the process of developing the ISM-based model after the pair-
wise comparison study was completed. It begins with an explanation of the development of 
the SSIM, followed by the development of the reachability matrix, level partition and 
development of the interpretive structural model and MIC-MAC analysis. 
5.3.1 Identification of People Capability Factors 
In this research study, 23 critical people capability factors were identified from the 
questionnaire survey. These factors were used to develop the pair-wise comparison study to 
collect data for ISM analysis. The identified people capability factors are shown in Table 5.1. 
The pair-wise comparison study was conducted to develop an understanding of the 
relationship between the 23 people capability factors using ISM. As explained in Chapter 3 
(Section 3.4.3), pair-wise comparison is a method used to compare the priority of an element 
or variable. In this research, the element being compared is the interrelationship and influence 
of each critical people capability factor. There are various ways to formulate priorities, such 
as trade-off methods, ratings, rankings, verbal statements and pair-wise comparisons (Duszak 
et al. 1994). However, the pair-wise comparison method enables decision-makers to express 
their priorities in a more refined way. This is because comparing elements in pairs has the  
potential to eliminate issues related to inconsistencies among the experts’ judgements 
(Barzilai 1997; Herman and Koczkodaj 1996).    
The experts who participated in this study were asked to deal with two factors at a 
time. The number of questions involved in this study was calculated using N(N-1)/2, where N 
is the number of factors between the relationships to be investigated. Since there were 23 
people capability factors, the number of questions was 23(23-1)/2 = 253. Thus, the experts 
were requested to compare and complete 253 pair-wise comparisons. 
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Table 5.1: People capability factors to promote sustainability in FM practices 
No. 
 
People capability factors 
 
1. Understand the LCC and TCO technique  
2. Understand whole-life value concept  
3. Ability to work across disciplines  
4. Develop good relationships with the organisation's top management  
5. Take a long-term perspective 
6. Understand the organisation’s financial strategy  
7. Ability to motivate other stakeholders  
8. Self-motivated  
9. Understand the meaning, goal and issues of sustainability development  
10. Identify short-term and long-term consequences of any decision/plan  
11. Ability to optimise the building and equipment operations  
12. Understand the design and construction issues related to FM practice  
13. Familiar with the building system manual 
14 Vision for a better future  
15 Develop the organisation's sustainability strategies  
16. Communication skills  
17. Collaboration skills  
18. Ability to plan and implement sustainability efforts  
19. Identify direct and indirect consequences to people and ecosystems  
20. Ability to monitor and maintain equipment efficiency 
21. Ability to specify the energy and environmental goals to associated suppliers and 
contractors 
22. Understand the bigger picture of significant aspect of sustainable development 
23. Courage to make changes 
 
 
5.3.2 Structural Self-Interaction Matrix 
During the identification of the contextual relationship among the people capability 
factors to support sustainability in FM practices, five experts were involved in the pair-wise 
comparison study. The existing research rarely discussed about the minimum number of 
experts and how to decide on the ideal size of an expert group involved in the ISM processes 
(Iyer and Sagheer 2009). In order to ensure the consistency of the information, the experts 
who were involved in this study were selected from the questionnaire survey respondents 
who also agreed to participate in the pair-wise comparison study. Each of these experts had 
more than 15 years of experience in the area of FM and held senior positions in their 
respective organisation.     
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After the set of people capability factors was identified, the next step was to analyse the 
contextual relationship among these factors. For analysis, this study used the contextual 
relationship of “will help achieve”. This relationship indicates whether one factor will help 
achieve another factor or will contribute to the achievement of another factor. Based on this 
contextual relationship, the SSIM was then developed. The experts were asked to compare 
the relationship between two factors, Oi and Oj. The following four symbols were used to 
denote the direction of relationship between two factors: 
V : factor i will help achieve factor j 
A : factor j will help achieve factor i 
X : factor i and j will help achieve each other 
V : factor i and j are unrelated. 
Once the individual responses from the experts were obtained, the Delphi technique was 
applied to indicate the consensus among all the respondents. The mode of each pair-wise 
comparison was calculated, where mode values of 60% indicated strong agreement among all 
respondents. In the first round, out of 253 pair-wise comparisons, 181 had mode values of 
60%. In the second round, the remaining 72 comparisons indicating a low level of agreement 
were taken back to the respondents. All five respondents participated in the second round and 
were asked to revise their responses. After the second round, the respondents had agreement 
on 53 pair-wise comparisons. The majority opinion was taken for the remaining 19 pair-wise 
comparisons due to time constraints. Table 5.2 shows the SSIM constructed based on the 
contextual relationship among the people capability factors.  
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Table 5.2: Structural self-interaction matrix 
Factors 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
1   X V O A X O O X X V X O V X O O X V X V A X 
2     V O V X O O X V V A A O X O O O V V X X O 
3       A O A O A X X A X X O X O X A O O O O O 
4         X X X X O O O O O X X A A X X O O A X 
5           A O X X X X X O X X O O A A X X X X 
6             V O O X X O O X O O O O X O O X O 
7               A X O O O O X X A A X X O X O A 
8                 V V X X X X X X X X X A A A V 
9                   X X X O X V O O V A V V X V 
10                     V A A A V X O V X V V A X 
11                       A A A A O O A A A A A A 
12                         X X V O O X X X V A V 
13                           O V O V V V V V V V 
14                             V X V V V V V V V 
15                               A A X X V V A A 
16                                 X V O O O O X 
17                                   X A O A A X 
18                                     A X X X A 
19                                       X X X A 
20                                         X X A 
21                                           A A 
22                                             V 
23                                               
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The SSIM result presented above in Table 5.2 show the respondents’ opinions on the 
comparison of two factors. Their opinions are used to indicate the existence and nature of the 
relationships between the 23 people capability factors. The following description explains 
each category of the V, A, X and O relationships in the SSIM: 
 The relationship between Factor 1 and Factor 11 is V. This means that Factor 
1 (“Understand the LCC and TCO technique”) will helps in achieving Factor 
11 (“Ability to optimize the building space and equipment operations”). 
 The relationship between Factor 1 and Factor 5 is A. This means that Factor 5 
(“Take a long-term perspective”) will helps in achieving Factor 1 
(“Understand the LCC and TCO technique”). 
 The relationship between Factor 1 and Factor 6 is X. This means that Factor 1 
(“Understand the LCC and TCO technique”) and Factor 6 (“Understand the 
organisations’ financial strategy”) will help in achieving each other. 
 The relationship between Factor 1 and Factor 7 is O. This means that Factor 1 
(“Understand the LCC and TCO technique”) and Factor 7 (“Ability to 
motivate other stakeholders”) are not related. 
5.3.3 Reachability Matrix 
The SSIM was then transformed into a binary matrix called the initial reachability 
matrix. This process was done by substituting the relationship denoted by V,A,X and O with 
1 and 0 as appropriate. The rules for the substitution of 1 and 0 are as follows: 
 If the (i, j) entry in the SSIM is V, then the (i, j) entry in the reachability 
matrix become 1 and the (j, i) entry becomes 0. 
 If the (i, j) entry in the SSIM is A, then the (i, j) entry in the reachability 
matrix become 0 and the (j, i) entry becomes 1. 
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 If the (i, j) entry in the SSIM is X, then the (i, j) entry in the reachability 
matrix become 1 and the (j, i) entry also becomes 1. 
 If the (i, j) entry in the SSIM is O, then the (i, j) entry in the reachability 
matrix become 0 and the (j, i) entry also becomes 0. 
 
Table 5.3 presents the initial reachability matrix. Examples of the application of the 
substitution rules for this study are as follows: 
 The relationship between Factor 1 and Factor 11 is V. Therefore, the matrix 
(1, 11) is 1 and matrix (11, 1) is 0. 
 The relationship between Factor 1 and Factor 5 is A. Therefore, the matrix (1, 
5) is 0 and matrix (5, 1) is 1. 
 The relationship between Factor 1 and Factor 6 is X. Therefore, the matrix (1, 
6) and matrix (6, 1) are both 1. 
 The relationship between Factor 1 and Factor 7 is O. Therefore, the matrix (1, 
7) and matrix (7, 1) are both 0. 
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Table 5.3: Initial reachability matrix 
Factors 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
1 1 1 1 0* 0 1 0* 0* 1 1 1 1 0* 1 1 0* 0* 1 1 1 1 0 1 
2 1 1 1 0* 1 1 0* 0* 1 1 1 0 0 0* 1 0* 0* 0* 1 1 1 1 0* 
3 0 0 1 0 0* 0 0* 0 1 1 0 1 1 0* 1 0* 1 0 0* 0* 0* 0* 0* 
4 0* 0* 1 1 1 1 1 1 0* 0* 0* 0* 0* 1 1 0 0 1 1 0* 0* 0 1 
5 1 0 0* 1 1 0 0* 1 1 1 1 1 0* 1 1 0* 0* 0 0 1 1 1 1 
6 1 1 1 1 1 1 1 0* 0* 1 1 0* 0* 1 0* 0* 0* 0* 1 0* 0* 1 0 
7 0* 0* 0* 1 0* 0 1 0 1 0* 0* 0* 0* 1 1 0 0 1 1 0* 1 0* 0 
8 0* 0* 1 1 1 0* 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 
9 1 1 1 0* 1 0* 1 0 1 1 1 1 0* 1 1 0* 0* 1 0 1 1 1 1 
10 1 0 1 0* 1 1 0* 0 1 1 1 0 0 0 1 1 0* 1 1 1 1 0 1 
11 0 0 1 0* 1 1 0* 1 1 0 1 0 0 0 0 0* 0* 0 0 0 0 0 0 
12 1 1 1 0* 1 0* 0* 1 1 1 1 1 1 1 1 0* 0* 1 1 1 1 0 1 
13 0* 1 1 0* 0* 0* 0* 1 0* 1 1 1 1 0* 1 0* 1 1 1 1 1 1 1 
14 0 0* 0* 1 1 1 1 1 1 1 1 1 0* 1 1 1 1 1 1 1 1 1 1 
15 1 1 1 1 1 0* 1 1 0 0 1 0 0 0 1 0 0 1 1 1 1 0 0 
16 0* 0* 0* 1 0* 0* 1 1 0* 1 0* 0* 0* 1 1 1 1 1 0* 0* 0* 0* 1 
17 0* 0* 1 1 0* 0* 1 1 0* 0* 0* 0* 0 0 1 1 1 1 0 0* 0 0 1 
18 1 0* 1 1 1 0* 1 1 0 0 1 1 0 0 1 0 1 1 0 1 1 1 0 
19 0 0 0* 1 1 1 1 1 1 1 1 1 0 0 1 0* 1 1 1 1 1 1 0 
20 1 0 0* 0* 1 0* 0* 1 0 0 1 1 0 0 0 0* 0* 1 1 1 1 1 0 
21 0 1 0* 0* 1 0* 1 1 0 0 1 0 0 0 0 0* 1 1 1 1 1 0 0 
22 1 1 0* 1 1 1 0* 1 1 1 1 1 0 0 1 0* 1 1 1 1 1 1 1 
23 1 0* 0* 1 1 0 1 0 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 
0*: There is no relationship between the factors 
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After the transformation of the SSIM to the initial reachability matrix was completed 
according to the substitution rules, then any transitive link that may exist between different 
variables needed to be investigated. The transitivity of the relationships is a basic assumption 
according to the ISM method (Ahuja et al. 2009; Bhattacharya and Momaya 2009). It states 
that if factor i influences factor j and factor j influences factor k, then factor i should influence 
factor k. The transitive link is applied to the factors which have no relationship (O).  
For instance, there was no relationship between Factor 1 and Factor 4, thus, in the 
initial reachability matrix, the cell entry (1, 4) was 0. However, in examining the transitive 
links in the SSIM, it was found that Factor 1 helps in achieving Factor 14, and Factor 14 
helps in achieving Factor 4. Therefore, according to Step 4 of the ISM procedures, it can be 
inferred that Factor 1 helps in achieving Factor 4. Thus, the final reachability matrix (Table 
5.4) for the cell entry (1, 4) is 1. Several other entries were similarly changed (1*) and several 
entries were not changed (0**). 
In the final reachability matrix (Table 5.4), the driving powers and dependencies of 
each factor are also shown. The driving power of a factor is the total number of factors which 
it may help achieve including itself. The dependence of a factor is the total number of factors 
(including itself) which may be impacting on it. These driving powers and dependencies were 
then used in the level partition exercise and MIC-MAC analysis as discussed in the following 
sections (Sections 5.3.4 and 5.3.7, respectively).  
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Table 5.4: Final reachability matrix 
Factor 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Driving Power 
1 1 1 1 1* 0 1 1* 1* 1 1 1 1 1* 1 1 1* 1* 1 1 1 1 0 1 21 
2 1 1 1 1* 1 1 1* 1* 1 1 1 0 0 1* 1 1* 1* 1* 1 1 1 1 1* 21 
3 0 0 1 0 1* 0 1* 0 1 1 0 1 1 1* 1 1* 1 0 1* 1* 1* 1* 1* 16 
4 1* 1* 1 1 1 1 1 1 1* 1* 1* 1* 1* 1 1 0 0 1 1 1* 1* 0 1 20 
5 1 0 1* 1 1 0 1* 1 1 1 1 1 1* 1 1 1* 1* 0 0 1 1 1 1 19 
6 1 1 1 1 1 1 1 1* 1* 1 1 1* 1* 1 1* 1* 1* 1* 1 1* 1* 1 0 22 
7 1* 1* 1* 1 1* 0 1 0 1 1* 1* 1* 0** 1 1 0 0 1 1 1* 1 1* 0 17 
8 1* 1* 1 1 1 1* 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 20 
9 1 1 1 1* 1 1* 1 0 1 1 1 1 1* 1 1 1* 1* 1 0 1 1 1 1 21 
10 1 0 1 1* 1 1 1* 0 1 1 1 0 0 0 1 1 1* 1 1 1 1 0 1 17 
11 0 0 1 1* 1 1 1* 1 1 0 1 0 0 0 0 1* 1* 0 0 0 0 0 0 10 
12 1 1 1 1* 1 1* 1* 1 1 1 1 1 1 1 1 1* 1* 1 1 1 1 0 1 22 
13 1* 1 1 1* 1* 1* 1* 1 1* 1 1 1 1 1* 1 1* 1 1 1 1 1 1 1 23 
14 0 1* 1* 1 1 1 1 1 1 1 1 1 1* 1 1 1 1 1 1 1 1 1 1 22 
15 1 1 1 1 1 1* 1 1 0 0 1 0 0 0 1 0 0 1 1 1 1 0 0 14 
16 1* 1* 1* 1 1* 1* 1 1 1* 1 1* 1* 1* 1 1 1 1 1 1* 1* 1* 1* 1 23 
17 1* 1* 1 1 1* 1* 1 1 1* 1* 1* 1* 0 0 1 1 1 1 0 1* 0 0 1 18 
18 1 1* 1 1 1 1* 1 1 0 0 1 1 0 0 1 0 1 1 0 1 1 1 0 16 
19 0 0 1* 1 1 1 1 1 1 1 1 1 0 0 1 1* 1 1 1 1 1 1 0 18 
20 1 0 1* 1* 1 1* 1* 1 0 0 1 1 0 0 0 1* 1* 1 1 1 1 1 0 16 
21 0 1 1* 1* 1 1* 1 1 0 0 1 0 0 0 0 1* 1 1 1 1 1 0 0 14 
22 1 1 1* 1 1 1 1* 1 1 1 1 1 0 0 1 1* 1 1 1 1 1 1 1 21 
23 1 1* 1* 1 1 0 1 0 0 1 1 0 0 0 1 1 1 1 1 1 1 0 1 16 
Dependence 18 17 23 22 22 19 23 18 18 18 22 17 11 13 20 19 20 20 18 21 20 13 15 
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5.3.4 Level Partition 
From the final reachability matrix, the reachability set and antecedent set for each 
factor can be identified (Sage 1977; Warfield 1974). The reachability set for each factor 
consists of the factor itself and the factors it drives. The antecedents set consists of the factor 
itself and the factors on which it depends. Then, the intersection of these sets is derived for all 
the factors. The factor(s) for which the reachability and the intersection sets are the same are 
given the top-level in the ISM hierarchy. The factors in the top-level of the hierarchy would 
not help achieve any other factors above their own level (Faisal 2010; Sage 1977). After the 
top-level factors are identified, these factors are separated out from the other remaining 
factors (Ravi and Shankar 2005). Then the same process is repeated to find out the factors in 
the next level until the level of each factor is identified. The results of the iteration process in 
this study are summarised in Tables 5.5 to 5.10.  
 Tables 5.5 to 5.10 show the iteration process that resulted in the level of each factor. 
From the tables, after six iterations based on the final reachability matrix, six levels were 
identified in the ISM hierarchy. It is seen that Factors 3 and 7 are in Level I, Factors 4, 6 and 
11 are in Level II, Factors 1, 2, 15, 17, 18 and 20 are in Level III, Factors 5, 10, 16 and 23 are 
in Level IV, Factors 8, 9, 14, 19, 21 and 22 are in Level V and Factors 12 and 13 are in Level 
VI. Identifying the levels of the factors helped to establish the digraph and the interpretive 
structural model. 
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Table 5.5: Iteration I 
Factor Reachability Antecedent Intersection Level 
1 1,2,3,4,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,23 1,2,4,5,6,7,8,9,10,12,13,15,16,17,18,20,22,23     
2 1,2,3,4,5,6,7,8,9,10,11,14,15,16,17,18,19,20,21,22,23 1,2,4,6,7,8,9,12,13,14,15,16,17,18,21,22,23     
3 3,5,7,9,10,12,13,14,15,16,17,19,20,21,22,23 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23 3,5,7,9,10,12,13,14,15,16,17,19,20,21,22,23 I 
4 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,18,19,20,21,23 1,2,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23     
5 1,3,4,5,7,8,9,10,11,12,13,14,15,16,17,20,21,22,23 2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23     
6 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22 1,2,4,6,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22     
7 1,2,3,4,5,7,9,10,11,12,14,15,18,19,20,21,22 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23 1,2,3,4,5,7,9,10,11,12,14,15,18,19,20,21,22 I 
8 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,23 1,2,4,5,6,8,11,12,13,14,15,16,17,18,19,20,21,22     
9 1,2,3,4,5,6,7,9,10,11,12,13,14,15,16,17,18,20,21,22,23 1,2,3,4,5,6,7,8,9,10,11,12,13,14,16,17,19,22     
10 1,3,4,5,6,7,9,10,11,15,16,17,18,19,20,21,23 1,2,3,4,5,6,7,8,9,10,12,13,14,16,17,19,22,23     
11 3,4,5,6,7,8,9,11,16,17 1,2,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23     
12 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,23 1,3,4,5,6,7,8,9,12,13,14,16,17,18,19,20,22     
13 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23 1,3,4,5,6,8,9,12,13,14,16     
14 2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23 1,2,3,4,5,6,7,8,9,12,13,14,16     
15 1,2,3,4,5,6,7,8,11,15,18,19,20,21 1,2,3,4,5,6,7,8,9,10,12,13,14,15,16,17,18,19,22,23     
16 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23 1,2,3,5,6,8,9,10,11,12,13,14,16,17,19,20,21,22,23     
17 1,2,3,4,5,6,7,8,9,10,11,12,15,16,17,18,20,23 1,2,3,5,6,8,9,10,11,12,13,14,16,17,18,19,20,21,22,23     
18 1,2,3,4,5,6,7,8,11,12,15,17,18,20,21,22 1,2,4,6,7,8,9,10,12,13,14,15,16,17,18,19,20,21,22,23     
19 3,4,5,6,7,8,9,10,11,12,15,16,17,18,19,20,21,22 1,2,3,4,6,7,8,10,12,13,14,15,16,19,20,21,22,23     
20 1,3,4,5,6,7,8,11,12,16,17,18,19,20,21,22 1,2,3,4,5,6,7,9,10,12,13,14,15,16,17,18,19,20,21,22,23     
21 2,3,4,5,6,7,8,11,16,17,18,19,20,21 1,2,3,4,5,6,7,9,10,12,13,14,15,16,18,19,20,21,22,23     
22 1,2,3,4,5,6,7,8,9,10,11,12,15,16,17,18,19,20,21,22,23 2,3,5,6,7,9,13,14,16,18,19,20,22     
23 1,2,3,4,5,7,10,11,15,16,17,18,19,20,21,23 1,2,3,4,5,8,9,10,12,13,14,16,17,22,23     
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Table 5.6: Iteration II 
Factor Reachability Antecedent Intersection Level 
1 1,2,4,6,8,11,13,16,17,18,23 1,2,4,6,8,13,16,17,18,23     
2 1,2,4,6,8,11,16,17,18,23 1,2,4,6,8,13,16,17,18,23     
4 1,2,4,6,8,11,13,18,23 1,2,4,6,8,11,13,16,17,18,23 1,2,4,6,8,11,13,18,23 II 
5 1,4,8,11,13,16,17,23 2,4,6,8,11,13,16,17,18,23     
6 1,2,4,6,8,11,13,16,17,18 1,2,4,6,8,11,13,16,17,18 1,2,4,6,8,11,13,16,17,18 II 
8 1,2,4,6,8,11,13,16,17,18,23 1,2,4,6,8,11,13,16,17,18     
9 1,2,4,6,11,13,16,17,18,23 1,2,4,6,8,11,13,16,17     
10 1,4,6,11,16,17,18,23 1,2,4,6,8,13,16,17,23     
11 4,6,8,11,16,17 1,2,4,6,8,11,13,16,17,18,23 4,6,8,11,16,17 II 
12 1,2,4,6,8,11,13,16,17,18,23 1,4,6,8,13,16,17,18     
13 1,2,4,6,8,11,13,16,17,18,23 1,4,6,8,13,16     
14 2,4,6,8,11,13,16,17,18,23 1,2,4,6,8,13,16     
15 1,2,4,6,8,11,18 1,2,4,6,8,13,16,17,18,23     
16 1,2,4,6,8,11,13,16,17,18,23 1,2,6,8,11,13,16,17,23     
17 1,2,4,6,8,11,16,17,18,23 1,2,6,8,11,13,16,17,18,23     
18 1,2,4,6,8,11,17,18 1,2,4,6,8,13,16,17,18,23     
19 4,6,8,11,16,17,18 1,2,4,6,8,13,16,23     
20 1,4,6,8,11,16,17,18 1,2,4,6,13,16,17,18,23     
21 2,4,6,8,11,16,17,18 1,2,4,6,13,16,18,23     
22 1,2,4,6,8,11,16,17,18,23 2,6,13,16,18     
23 1,2,4,11,16,17,18,23 1,2,4,8,13,16,17,23     
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Table 5.7: Iteration III 
Factor Reachability Antecedent Intersection Level 
1 1,2,13,16,17,18,23 1,2,13,16,17,18,23 1,2,13,16,17,18,23 III 
2 1,2,16,17,18,23 1,2,13,16,17,18,23 1,2,16,17,18,23 III 
5 1,13,16,17,23 2,13,16,17,18,23     
8 1,2,13,16,17,18,23 1,2,13,16,17,18     
9 1,2,13,16,17,18,23 1,2,13,16,17     
10 1,16,17,18,23 1,2,13,16,17,23     
12 1,2,13,16,17,18,23 1,13,16,17,18     
13 1,2,13,16,17,18,23 1,13,16     
14 2,13,16,17,18,23 1,2,13,16     
15 1,2,18 1,2,13,16,17,18,23 1,2,18 III 
16 1,2,13,16,17,18,23 1,2,13,16,17,23     
17 1,2,16,17,18,23 1,2,13,16,17,18,23 1,2,16,17,18,23 III 
18 1,2,17,18 1,2,13,16,17,18,23 1,2,17,18 III 
19 16,17,18 1,2,13,16,23     
20 1,16,17,18 1,2,13,16,17,18,23 1,16,17,18 III 
21 2,16,17,18 1,2,13,16,18,23     
22 1,2,16,17,18,23 2,13,16,18     
23 1,2,16,17,18,23 1,2,13,16,17,23     
 
 
Table 5.8: Iteration IV 
Factor Reachability Antecedent Intersection Level 
5 13,16,17,23 2,13,16,17,23 13,16,17,23 IV 
8 2,13,16,17,23 2,13,16,17     
9 2,13,16,17,23 2,13,16,17   
10 16,17,23 2,13,16,17,23 16,17,23 IV 
12 2,13,16,17,23 13,16,17     
13 2,13,16,17,23 13,16     
14 2,13,16,17,23 2,13,16     
16 2,13,16,17,23 2,13,16,17,23 2,13,16,17,23 IV 
19 16,17 2,13,16,23     
21 2,16,17 2,13,16,23     
22 2,16,17,23 2,13,16     
23 2,16,17,23 2,13,16,17,23 2,16,17,23 IV 
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Table 5.9: Iteration V 
Factor Reachability Antecedent Intersection Level 
8 2,13 2,13 2,13 V 
9 2,13 2,13 2,13 V 
12 2,13 13     
13 2,13 13     
14 2,13 2,13 2,13 V 
19   2,13   V 
21 2 2,13 2 V 
22 2 2,13 2 V 
 
 
Table 5.10: Iteration VI 
Factor Reachability Antecedent Intersection Level 
12 13 13 13 VI 
13 13 13 13 VI 
 
 
5.3.5 Development of Conical Matrix 
A conical matrix is developed by clustering factors at the level achieved, across the 
rows and columns in the final reachability matrix. The final reachability matrix in the conical 
form is shown in Table 5.11. 
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Table 5.11: Conical form of reachability matrix 
Factor 3 7 4 6 11 1 2 15 17 18 20 5 10 16 23 8 9 14 19 21 22 12 13 
1 1 1* 1* 1 1 1 1 1 1* 1 1 0 1 1* 1 1* 1 1 1 1 0 1 1* 
2 1 1* 1* 1 1 1 1 1 1* 1* 1 1 1 1* 1* 1* 1 1* 1 1 1 0 0 
3 1 1* 0 0 0 0 0 1 1 0 1* 1* 1 1* 1* 0 1 1* 1* 1* 1* 1 1 
4 1 1 1 1 1* 1* 1* 1 0 1 1* 1 1* 0 1 1 1* 1 1 1* 0 1* 1* 
5 1* 1* 1 0 1 1 0 1 1* 0 1 1 1 1* 1 1 1 1 0 1 1 1 1* 
6 1 1 1 1 1 1 1 1* 1* 1* 1* 1 1 1* 0 1* 1* 1 1 1* 1 1* 1* 
7 1* 1 1 0 1* 1* 1* 1 0 1 1* 1* 1* 0 0 0 1 1 1 1 1* 1* 0** 
8 1 1 1 1* 1 1* 1* 1 1 1 0 1 1 1 1 1 1 1 1 0 0 1 1 
9 1 1 1* 1* 1 1 1 1 1* 1 1 1 1 1* 1 0 1 1 0 1 1 1 1* 
10 1 1* 1* 1 1 1 0 1 1* 1 1 1 1 1 1 0 1 0 1 1 0 0 0 
11 1 1* 1* 1 1 0 0 0 1* 0 0 1 0 1* 0 1 1 0 0 0 0 0 0 
12 1 1* 1* 1* 1 1 1 1 1* 1 1 1 1 1* 1 1 1 1 1 1 0 1 1 
13 1 1* 1* 1* 1 1* 1 1 1 1 1 1* 1 1* 1 1 1* 1* 1 1 1 1 1 
14 1* 1 1 1 1 0 1* 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1* 
15 1 1 1 1* 1 1 1 1 0 1 1 1 0 0 0 1 0 0 1 1 0 0 0 
16 1* 1 1 1* 1* 1* 1* 1 1 1 1* 1* 1 1 1 1 1* 1 1* 1* 1* 1* 1* 
17 1 1 1 1* 1* 1* 1* 1 1 1 1* 1* 1* 1 1 1 1* 0 0 0 0 1* 0 
18 1 1 1 1* 1 1 1* 1 1 1 1 1 0 0 0 1 0 0 0 1 1 1 0 
19 1* 1 1 1 1 0 0 1 1 1 1 1 1 1* 0 1 1 0 1 1 1 1 0 
20 1* 1* 1* 1* 1 1 0 0 1* 1 1 1 0 1* 0 1 0 0 1 1 1 1 0 
21 1* 1 1* 1* 1 0 1 0 1 1 1 1 0 1* 0 1 0 0 1 1 0 0 0 
22 1* 1* 1 1 1 1 1 1 1 1 1 1 1 1* 1 1 1 0 1 1 1 1 0 
23 1* 1 1 0 1 1 1* 1 1 1 1 1 1 1 1 0 0 0 1 1 0 0 0 
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5.3.6 Development of Structural Model 
Identification of the levels helped to develop the digraph and the interpretive structural 
model (Ravi and Shankar 2005). Based on the conical form of the reachability matrix, the 
initial diagraph including the transitive links was obtained. After removing the transitivities, 
the digraph was finally converted into the interpretive structural model (Figure 5.2). The 
model reflects the interrelationships between the factors i and j, shown by an arrow which 
points from factor i to factor j. It is observed that the ability “understand the design and 
construction issues related to FM practices” (F12) and “familiarity with the building system 
manual” (F13) form the base of the ISM hierarchy and the “ability to work across discipline” 
(F3) and the “ability to motivate other stakeholders” (F7) are at the top.  
As shown in Figure 5.2, it can be seen that F12 “understand the design and construction 
issues related to FM practices” which is placed in Level VI can help in achieving F9 
“understand the meaning, goal and issues of sustainable development”, F8 “self-motivated”, 
F14 “vision for a better future”, F19 “identify direct and indirect consequences of any 
decision to people and eco-systems” and F21 “ability to specify the energy and 
environmental goals to associated supplier and contractors” which are grouped in a box (refer 
to Figure 5.2).  
Meanwhile, the “familiarity with building system manual (F13)” can lead to the 
achievement of “self-motivated” (F8), ability to “identify direct and indirect consequences of 
any decision to people and eco-systems” (F19), “ability to specify the energy and 
environmental goals to associated supplier and contractors” (F21) and “understand the bigger 
picture of significant aspects of sustainable development” (F22). In addition, the ability to 
“understand the design and construction issues related to FM practices” (F12) and the 
“familiarity with the building system manual” (F13) are interdependent and help in achieving 
each other. 
The ability to “understand the sustainable development concept and related issues” 
(F9), the “ability to specify energy and environmental goals” (F21), the ability to “identify 
the direct and indirect consequences of present decision” (F19), the ability to “understand the 
bigger picture of sustainable development” (F22), being “self-motivated” (F8) and have a 
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“vision for a better future” (F14) which are placed in Level V can collectively lead to 
achieving F23 “courage to make changes”, F5 “take a long-term perspective” and F10 
“identify the long-term and short- term consequences of any decision” which are placed in 
Level IV. In addition, having a “vision for a better future”, being “self-motivated” and having 
the ability to “understand bigger picture of sustainable development” (F14, F8 and F22) will 
lead to the achievement of “communication skills” (F16).  
The ability to “identify the short-term and long-term consequences of any current plan 
or decision” (F10), “take a long-term perspective” (F5) and the “courage to make changes” 
(F23) in Level IV can help to achieve factors in Level III, namely, the “ability to monitor and 
maintain equipment efficiency” (F20), the “ability to plan and implement sustainability 
efforts” (F18), the ability to “understand the LCC and TCO technique” (F1) and also the 
ability to “develop the organisation's sustainability strategy” (F15).  
Furthermore, the “communication skills” ability can lead to the achievement of 
“collaboration skills” (F17), the “ability to plan and implement sustainability efforts” (F18) 
and the ability to “develop the organisation’s sustainability strategies” (F15). In addition, 
collaboration skills can also be achieved by having the “courage to make changes” (F23). 
In analysing the relationships between the factors in Level III and the factors in Level 
II, it is observed that the “ability to optimise the building and equipment operation” (F11) 
which is placed in Level II, can be achieved with the collective helped of factors in Level III, 
such as the ability “to monitor and maintain equipment efficiency” (F20), the “ability to plan 
and implement sustainability effort” (F18), the ability to “develop the organisation’s 
sustainability strategies” (F15), the ability “to understand the LCC and TCO technique” (F1) 
and the ability to “understand the whole-life value concept” (F2). In addition, the ability to 
“understand the LCC and TCO technique” (F1) and the ability to “understand the whole-life 
value concept” (F2) can collectively lead to the achievement of the ability to “understand the 
organisation's financial strategy” F6 in Level II. Furthermore, the ability to “develop the 
organisation’s sustainability strategy” (F15), the “ability to plan and implement sustainability 
efforts” (F18) and “collaboration skills” (F17) can lead to the ability to “develop good 
relationships with the organisation’s top management” (F4) in Level II. 
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It is interesting to note that the factors in Level II, Level III, Level IV and Level V are 
interdependent and are able to help achieve each other in the same level of hierarchy.  
The “ability to optimise the building and equipment operation” (F11), the ability to 
“develop a good relationship with the top management” (F4) and the ability to “understand 
the organisation’s financial strategy” (F6) in Level II can lead to the achievement of the 
“ability to work across disciplines” (F3) which is placed in Level I. Meanwhile, the “ability 
to motivate other stakeholders” (F7) in Level I can be achieved by “developing a good 
relationship with organisation’s top management” and “understanding the organisation’s 
financial strategy” (F4 and F6) in level II. The two factors in Level I are not dependent and 
cannot lead to achieve each other.  
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Figure 5.2: Interpretive structural model of people capability factors 
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5.3.7  Matriced’ Impacts Croisés Multiplication Appliqué a unclassemen(MIC-MAC) 
analysis 
Based on the previous discussion on the development of the ISM-based model, this 
section further investigates the driving powers and the dependencies of the factors using 
MIC-MAC analysis (Faisal and Rahman 2008; Mandal and Deshmukh 1994). This step was 
conducted based on the final reachability matrix (Table 5.4), where the dependence of each 
factor is the sum of 1s in the corresponding column. Meanwhile, the driving power of each 
factor is attained by summing the 1s in the relevant row. The factors are classified into four 
clusters based on their driving power and dependency as shown in Figure 5.3. The 
dependence and driving power can be assigned as the x-coordinate and y-coordinate of each 
factor, respectively. 
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Figure 5.3: Driving power and dependence diagram 
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The driving power and dependence diagram assists to classify various people capability 
factors that help to support the sustainability measures in FM practices. The first quadrant 
includes those people capability factors with robust driving power but weak dependence, 
which are referred to as “driving variables”. There is only one factor classified in this cluster, 
which is F13 “familiar with the building system manual”. The factors in driving cluster 
primarily positioned at the bottom of the ISM-based model which indicate that this factor 
may be treated as the root factor in supporting the sustainable FM practices. 
The second quadrant includes those people capability factors with relatively strong 
driving power and strong dependence, known as “linkage variables”. These factors are 
unstable because any action on these factors will have an effect on other factors and also a 
feedback on themselves (Ahuja et al. 2009). The majority of the factors were categorised in 
this linkage cluster, namely, F16 “communication skills”, F14 “vision for a better future”, 
F12 “understand the design and construction issues related to FM practice”, F6 “understand 
the organisation's financial strategy”, F22 “understand the bigger picture of significant aspect 
of sustainable development”, F2 “understand the whole-life value concept”, F1 “understand 
the LCC and TCO technique”, F9 “understand the meaning, goals and issues of sustainable 
development”, F8 “self-motivated”, F4 “develop a good relationship with the organisation’s 
top management”, F5 “take a long-term perspective”, F19 “identify the direct and indirect 
consequences of any decision to people and eco-systems”, F17 “collaboration skills”, F10 
“identify the short-term and long-term consequences of any decision”, F7 “ability to motivate 
other stakeholders”,  F23 “courage to make changes”, F18 “ability to plan and implement 
sustainability efforts”, F20 “ability to monitor and maintain equipment efficiency”, F3 
“ability to work across disciplines”, F15 “develop the organisation's sustainability strategies” 
and F21 “ability to specify the energy and environmental goals to associated supplier and 
contractor". The factors in this quadrant require proactive and special attention from FM 
professionals since these factors have a high driving power and at the same time they are also 
dependent on the other factors. 
The third quadrant includes those people capability factors with weak driving power, 
but strong dependence, known as “dependent variables”. Only one variable in this study 
matched this profile, namely, F11 “Ability to optimise the building and equipment 
operation". The factors in this cluster are primarily position at the top of the ISM model. 
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The last quadrant “autonomous variables” is normally disconnected from the system 
with limited linkages to other factors in the system (Faisal 2010). This quadrant includes the 
factors that carry neither strong driving power nor dependence. In this study, there is no 
factor identified for this quadrant which mean that no variables can be disconnected from the 
whole system and attention must be given to all the identified factors. 
The MIC-MAC analysis suggests that the strategic related factors “familiar with the 
building system” have the high driving power and regarded as a fundamental factor. In 
addition, 21 factors were categorised in the linkage cluster, which shows that they have a 
high driving power and at the same time they are also dependent on the other factors. 
Therefore, in order to support the implementation of sustainability in the FM practices, 
industry practitioners need to emphasis on increasing the capability in terms of strategy, but 
at the same time they are also advised to give attention to other aspects of  anticipatory, 
system thinking and interpersonal factors since they are linked and cannot be addressed 
separately.  
5.4  SUMMARY 
This chapter identified a hierarchical model of people capability factors to support the 
implementation of sustainability in FM practices. This model is useful to provide a better 
understanding of the people capability factors in what is perceived to be a complex issue. This 
finding can assists FM personnel to understand the hierarchy and interrelationship between the 
critical people capability factors that are important in order to support sustainability measures in 
their practices. From the ISM result, it was found that “understand the design and construction 
issues related to FM practice” and “familiarity with the building system manual” are the 
foundation of the other factors and are positioned in Level VI. Meanwhile, the “ability to work 
across disciplines” and “ability to motivate other stakeholders” are positioned in the highest level 
(Level I) which indicates low driving power. With reference to the hierarchy and 
interrelationships between the critical people capability factors, FM stakeholder can used the 
model to better understand the people capability issues related to sustainable FM practices and 
can take action to implement appropriate measures to improve the relevant capabilities and skills.  
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Chapter 6 Case Study 
6.1 INTRODUCTION 
Through the questionnaire survey and pair-wise comparison study, the critical people 
capability factors, the hierarchical modelling and the interrelationships among these factors 
were studied and reported in the previous chapters. To further investigate the issues of people 
capability in supporting sustainability especially at the project level, three case studies were 
conducted.  
The case studies in this research were conducted in order to (1) help in completing the 
people capabilities framework and hierarchical model developed from the questionnaire 
survey and pair-wise comparison study, (2) validate the findings from the questionnaire 
survey and the pair-wise comparison study, (3) set the foundation for the proposed guidelines 
for action and potential effects as the final outcome of the research, and (4) to provide real 
project examples that demonstrate how the model developed in this research may assist the 
relevant FM personnel to promote sustainability in their practices. This chapter provides a 
detailed analysis of the data gained from the case studies. It first describes the selection of the 
case projects, followed by the methods used to conduct the case studies. The  characteristics 
of each project are explained before the validation and verification process is reported.  
6.2  SELECTION OF CASE STUDY PROJECTS 
As introduced in Chapter 3, during the pair-wise comparison study, industry 
practitioners were asked to recommend recent FM projects that have a sustainability 
consideration such as in their design or in their operations. They were also informed about the 
further stage of this research investigation. Then, the participants’ willingness to participate 
in this stage of research was also recorded.  Researchers can select either a single case study 
or multiple cases through which to conduct the data collection and analysis.  A multiple case 
design is preferred because it can provide more robust research outcomes.  
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The case selection should reflect the research hypotheses or problem statement to 
ensure the case attributes yield relevant data (Berg 2009). This means that the projects 
selected in this study must be able to provide sufficient data to help formulate the solutions. 
The following criteria were used in selecting the appropriate case study projects: 
 The case project should have a sustainability agenda in order to reflect elements in 
the proposed framework. 
 The case project should have been developed during the past ten year period in order 
to capture the current trends. 
 Information about the case projects is accessible and the participants are willing to 
cooperate. 
Three case study projects which fulfilled all the pre-determined requirements were 
selected. The selected projects all related to the FM sector and had a sustainability agenda to 
reflect the purpose of the research. Two of the projects were located in Malaysia, (Perak and 
Johor) and the third was located in Brisbane, Australia. The building function in each project 
was different and this provided interesting comparisons. The variety in the project 
characteristics made the case studies more thorough, since they could indicate the 
applicability of the developed framework for any type of FM project. Table 6.1 summarises 
the characteristics of each case study project. 
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Table 6.1: Characteristics of case study projects 
 
6.3 CASE STUDY DATA COLLECTION 
The case studies were conducted for about three months starting from January to March 
in 2014. According to Yin (2009) and Stake (1995), case studies mainly derive data and 
information from six data collection techniques, namely, documents, archival records, 
interviews, direct observation, participant observation and physical artifacts. These methods 
are often employed in combination to form a triangulation in pursuit of credibility (Saunders 
et al. 2009; Yin 2009). As mentioned earlier, the main purpose of this case study was to help 
to complete and to validate the people capability factors framework in promoting 
sustainability in FM practices as well as to set as the foundation to develop a set of guidelines 
of action and potential effect for each of the critical people capability factors. Accordingly, 
two main collection methods were used in the case study, namely, interviews and document 
analysis.    
Project Criteria Characteristics 
Case Project A Case Project B Case Project C 
Location Perak, Malaysia Johor, Malaysia Brisbane, Australia 
Sustainability agenda 
in the project 
Have a sustainable 
design/practice 
Have a sustainable 
design/practice 
5 Star Green Star - 
Office As-Built v2 
Certified Rating. 
Participation Agreement to 
participate by all 
respondents 
Agreement to 
participate by all 
respondents 
Agreement to 
participate by all 
respondents 
Project 
characteristics 
Higher education 
institution buildings 
Custom and 
Immigration 
buildings 
Commercial and 
office building 
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6.3.1 Interviews 
Interviews were conducted to gain insights from experienced personnel involved in the 
projects. In general, there are three types of interview, namely, unstructured, semi-structured 
and structured interviews (Adams et al. 2010). Unstructured interviews are conducted to help 
find out what is happening in relation to a particular phenomenon and to seek new insights 
(Saunders et al. 2009). In semi-structured interviews, a number of interviewer questions are 
prepared in advance, however, such prepared questions are designed to be relatively open, 
which means that subsequent questions must be improvised in a careful and theorised way 
(Wengraf 2001). According to Robson (2002), the order of predetermined questions in semi-
structured interviews can be modified, question wording can be changed and questions can be 
omitted and added based on the interviewer's perception of what seems to be appropriate. 
Structured interviews are used when the researcher already knows what information is 
needed. The researcher conducts the structured interview with a list of predetermined 
questions to be asked of the respondents (Sekaran 2003). The structured interview is also 
used as a means to identify general patterns (Saunders et al. 2009).       
For this research, the semi-structured approach was adopted. In this style of 
interviewing, besides the main questions, a few other sub-questions with the same meaning 
were also prepared. The questions for the interviews were designed based on the results of the 
questionnaire survey and the pair-wise comparison study. These questions were designed to 
assist the interviewees to share their perceptions on how the people capability factors from 
the framework can help to promote sustainability in FM practices. The questions were 
developed to meet the purpose of the case study. Question 1 was focused on how to improve 
the proposed framework and model and ensure its comprehensiveness. Question 2 was 
developed for validation purposes and Question 3 sought the respondent’s opinions in order 
to develop the guidelines. The main interview questions are set out in Table 6.2.  
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Table 6.2: Interview questions 
Main Questions Supporting/Sub-Questions 
 
1. What is your opinion of the 
completeness and suitability of 
the proposed people capability 
framework/model? 
- Do you think that the people capability factors 
proposed in the framework/model are significant? 
- In your opinion, are there any other people 
capability factors that need to be considered to 
support sustainability in FM practices? 
- Do you think the proposed people capability 
framework/model is comprehensive? 
- Do you think the proposed people capability 
framework/model is well structured? 
- Do you think the proposed people capability 
framework/model is easy to understand? 
2. What is your opinion of the 
validity of the proposed people 
capability framework/model? 
- Do you think the people capability factors proposed 
in the framework can support the implementation of 
the sustainability agenda in FM practices?    
3. How can the people capability 
factors promote sustainability in 
this project? 
 
- How can the ability to “understand the LCC and 
TCO technique” promote sustainability in this 
project? 
- How can the ability to “understand the whole-life 
value concept” promote sustainability in this 
project? 
- How can the ability to “understand the 
organisation’s financial strategy” promote 
sustainability in this project? 
- How can the “ability to optimise the building and 
energy efficiency” promote sustainability in this 
project? 
- How can the ability to “understand the design and 
construction issues related to FM practice” promote 
sustainability in this project? 
- How can “familiarity with the building system 
manual” promote sustainability in this project? 
- How can the “ability to develop organisation's 
sustainability strategies” promote sustainability in 
this project? 
- How can the “ability to monitor and maintain 
equipment efficiency” promote sustainability in this 
project? 
- How can the “ability to specify the energy and 
environmental goals to associated supplier and 
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Main Questions Supporting/Sub-Questions 
 
contractors” promote sustainability in this project? 
- How can the ability to “take a long-term 
perspective” promote sustainability in this project? 
- How can the ability to “identify short-term and 
long-term consequences of any decision/plan” 
promote sustainability in this project? 
- How can “vision for a better future” promote 
sustainability in this project? 
- How can the ability to “identify direct and indirect 
consequences to people and ecosystems” promote 
sustainability in this project? 
- How can the “ability to work across disciplines” 
promote sustainability in this project? 
- How can the “ability to motivate other 
stakeholders” promote sustainability in this project? 
- How can being “self-motivated” promote 
sustainability in this project? 
- How can “communication skills” promote 
sustainability in this project? 
- How can “collaboration skills” promote 
sustainability in this project? 
- How can the “ability to plan and implement 
sustainability efforts” promote sustainability in this 
project? 
- How can the “courage to make changes” promote 
sustainability in this project? 
- How can the ability to “understand the meaning, 
goal and issues of sustainable development” 
promote sustainability in this project? 
- How can the ability to “understand the bigger 
picture of significant aspects of sustainable 
development” promote sustainability in this project? 
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According to Sekaran (2000), it is necessary to obtain information from specific target 
groups through a ‘purposive sampling’ method. Purposive sampling confined the selection of 
respondents to specific types of people who can provide the desired information, because 
they are the only ones who possess the information or because they conform to some criteria 
set by the researcher. For this research, the interview participants were selected on the basis 
of the following criteria: 
(1) senior stakeholders who had substantial working experience in FM projects, and  
(2) senior stakeholders who were exposed to sustainability concepts in general. 
 Therefore, the FM personnel involved in the interview sessions were key players in 
FM with various roles and responsibilities in the projects, who held senior positions in the 
project, namely, directors, chief operating officers, FM consultants and senior engineers. The 
participation of respondents with different positions and roles in the same project gave the 
researcher the opportunity to synthesise, verify and validate the findings. Table 6.3 lists the 
interviewees who participated in the case studies. 
Table 6.3: Interviewee profiles for case studies 
Interviewee ID Role Interview 
Date 
Location Duration 
Project A 
A1 Executive Director 21/1/2014 Kuala Lumpur 1.5 hours 
A2 Chief Operating Officer 6/2/2014 Kuala Lumpur 1 hour 
A3 FM Consultant 7/2/2014 Kuala Lumpur 1.5 hours 
A4 Senior Engineer 10/2/2014 Kuala Lumpur 1.5 hours 
Project B 
B1 Director 24/1/2014 Kuala Lumpur 1 hour 
B2 Chief Operating Officer 7/2/2014 Kuala Lumpur 1.5 hours 
B3 FM Consultant 27/1/2014 Kuala Lumpur 1.5 hours 
Project C 
C1 Facilities Manager 19/3/2014 Brisbane 1 hour 
C2 FM Consultant 18/3/2014 Brisbane 1 hour 
C3 Project Manager 28/3/2014 Brisbane 1 hour 
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6.3.2 Document Reviews 
Document analysis helps researchers to make inferences about events and serves to 
strengthen evidence from other sources (Yin 2009). When invited to participate in the 
interview sessions, the respondents in this study were requested to provide project-related 
documents such as sustainability policy / process / procedures and certificates regarding 
sustainability seminar / workshops, awards or achievements related to the project. These 
project records and documents provided additional information to be synthesised with the 
other data.  
6.3.3 Qualitative Content Analysis 
There are numerous approaches for analysing qualitative data. Content analysis is used 
in many studies in communication, journalism, sociology, psychology, business and nursing 
(Neundorf 2002). Berg (2009) defined content analysis as a careful, detailed, systematic 
examination and interpretation of a particular body of material in an effort to identify 
patterns, themes, biases and meanings. The purpose of content analysis is to describe the 
content of the respondents’ comments in a systematic way and to classify the various 
meanings expressed in the material that has been recorded (Elo and Kyngäs 2008).  
Content analysis can be used with either qualitative or quantitative data, and may be 
used in an inductive or deductive way. The selection of the analytical approaches is 
determined by the purpose of the study. The inductive approach is recommended if there is 
not enough former knowledge about the phenomenon or if the knowledge is fragmented 
(Lauri and Kyngäs 2005). The inductive analysis moves from the specific to the general in 
order to observe particular instances and then combines the findings into a larger general 
statement (Chinn and Kramer 1999). The deductive content analysis approach is used when 
the structure of analysis is operationalised on the basis of previous knowledge and the 
purpose of the study is to test a theory (Hsieh and Shannon 2005). The analysis moves from 
the general to the specific (Burns and Grove 2005). This research adopted the qualitative 
content analysis approach. The inductive approach to content analysis was chosen for the 
interview data analysis, in order to obtain clear concepts and propositions.  
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According to Elo and Kyngas (2007), to provide valid and reliable inferences, 
qualitative content analysis using the inductive approach generally follows six systematic 
steps in processing the data, (1) prepare the data, (2) define the unit of analysis, (3)  perform 
open coding, (4) create categories (5) abstract the content, and (6) report the findings. These 
steps were followed in this research to analyse the content of the data from the interviews and 
document review.  
6.4 IMPROVEMENT OF THE PROPOSED FRAMEWORK AND MODEL 
THROUGH CASE STUDY ANALYSIS 
The following sub-sections introduce the project background and additional information 
related to the case study projects. The results from the case study are also discussed in this 
section.   
6.4.1 Project A 
Project A was a university campus project in Perak, Malaysia, with a total development 
area of 80 acres. The project constructed facilities consisting of an administration office, 
library and academic block with a built-up area of 800,000 square feet. The project belonged 
to Universiti Teknologi Mara (UiTM) and the contract was under the Malaysian 
Government’s Private Finance Initiative (PFI) scheme whereby the FM organisation had a 
23-years contract consisting of three years of FM consultancy during the construction and 
development phase and the remainder 20 years of FM during the operations phase. The scope 
of the FM involvement in the project encompassed design, finance, construction, and FM 
components. The design component was mostly focused on obtaining and understanding the 
client’s strategic plan, translating the strategic plan for incorporation into the campus physical 
development design and providing technical advice to the development team. The finance 
component involved establishing a capital cost based on a logical operational cost model for 
the entire campus management. The construction component mostly focused on monitoring 
and supervision of construction activities, advice to the development team on design 
improvement, facilitation of the hand-over-acceptance activities, and pre-occupancy 
planning. The FM component involved facilitating the transition process, establishing 
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facilities policies, operations and maintenance, upgrading, refurbishments and improvements, 
and managing the asset life-cycle. 
Four respondents related to this project were interviewed. Each respondent played a 
different role and had different responsibilities in the project and represented a different 
organisation. For the purpose of validating proposed framework and model, all the 
respondents confirmed that all 23 critical people capability factors were significant in 
supporting the implementation of sustainability in FM practices. For example, Respondent 
A1 stated: 
“The proposed framework and model were well structured and easy to 
understand. I agree on the selection of the critical people capability 
factors. All of the factors were valid and significant to support the 
sustainability implementation.” 
In addition, the respondents in Project A suggested adjustments of the wording of three 
factors in order to improve the understanding of the FM stakeholder: 
 Factor 13 “familiar with the building systems manual” should be changed to 
“familiar with the building system”. This is to broaden the view relating to the  
building system which involves understanding the function of a system, the 
operational parameters of the system and the requirements to run the system 
that will suit the user’s need, rather than just considering the system manual. 
 Factor 11 “ability to optimise the building and equipment operations” should 
be changed to “ability to optimise the building space”. Optimisation of the 
usage of every space in the building can lead to ‘value for money’. In other 
words, every space that has been built in a building must be fully utilised at its 
highest possible efficiency at all times.  
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 The aspect of equipment operation optimisation in Factor 11 is the same as in 
Factor 20 “ability to monitor and maintain equipment efficiency” and these 
factors can be combined. 
 Factor 21 “ability to specify the energy and environmental goals to associated 
suppliers and contractors” should be changed to “ability to specify the energy 
and environmental goals to associated FM stakeholders”. This is necessary 
because it is not only suppliers and contractors who should be briefed 
regarding the sustainability goals, rather, all the stakeholders involved in the 
project such as clients, consultants, contractors, suppliers and end-users should 
be briefed on the sustainability goals.     
Table 6.4 summarises the main findings from Project A in relation to each of the 
critical people capability factors. 
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Table 6.4: Main findings from Case Project A 
No. People Capability Factor Findings 
1 Understand the LCC and TCO 
technique 
 Client’s need statement is translated 
  Designer uses client’s need as the term of 
reference in designing 
 Advantageous characteristics of the PFI 
model 
 Planning for the long-term and future use of 
the facility 
2 Understand the whole-life value 
concept  
 An important consideration to avoid 
unnecessary wastage and unnecessary loss 
of opportunity 
 The whole-life value concept can be 
employed as FM inputs are considered 
during the design stage 
 The whole-life value concept can be 
considered in the value management 
exercise  
3 Develop good relationships with 
the organisation’s top management 
 A structured system and process of 
communication can assist the relationship 
with the top management. 
 Kick-off meeting is the best platform to 
build a good relationship 
 Good relationships help to influence the 
decision-maker in infusing sustainability in 
the project  
4 Understand the organisation’s 
financial strategy 
 Helps to convince the decision-maker to 
invest financially in the sustainability 
efforts 
 The proposed sustainability effort should 
tally with the project’s financial budget  
5 Ability to optimise the building 
space and equipment operations 
 Value for money concept; each space in a 
building must be fully utilised 
 Built for a purpose 
 A simulation can identify the space required 
for a certain facility in order to optimise the 
space usage  
 Building audit to analyse the building’s 
capacity to support the current and future 
needs  
 Use of software such as Computer-Aided 
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No. People Capability Factor Findings 
Facility Management software can help in 
building space optimisation 
6 Understand the design and 
construction issues related to FM 
practice 
 Help to solve the problem related to design 
(e.g. the usage of the standard design or 
drawings) that will lead to maintainability 
issues in the future 
 FM personnel involvement during the 
design and construction stage will support 
the sustainability effort  
 In a PFI project, the FM personnel are given 
a fair chance to contribute to the design 
 FM personnel’s input during the design and 
construction stage needs to be appreciated, 
so that the agenda of sustainability is taken 
into consideration  
 Even a small consideration such as the 
selection of the water tap can have a big 
impact on the sustainability agenda of the 
facilities 
7 Familiar with the building system 
manual 
 FM personnel must understand the function, 
operating parameters and limitations of the 
building system and the basic requirements 
to run the building system that will suit the 
user’s needs and requirements 
 Many issues related to the building system 
can be prevented at the earliest stage by 
using the right equipment for the right 
purpose 
 By understanding the building system, FM 
personnel can be creative in modifying the 
system’s operation in order to promote 
sustainability such as saving the energy 
used for the operations. 
 The implementation of an automated 
system such as Building Automation 
System  
8 Develop the organisation's 
sustainability strategies 
 Involved in three aspects, namely, policy, 
process and procedures 
 Starting point of sustainability efforts 
 Structured the strategy towards 
sustainability practices 
9 Ability to monitor and maintain  What you can measure, you can manage 
 FM personnel must know the equipment 
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No. People Capability Factor Findings 
equipment efficiency well in order to identify any problem; then 
they can measure and compare the 
resources used so that, the use of the 
building equipment and installation is at the 
optimum level 
 Use the computerised system to assist the 
monitoring and maintenance 
10 Ability to specify the energy and 
environmental goals to associated 
stakeholders 
 FM personnel need to strategically specify 
all of the stakeholders involved in order to 
get their agreement in supporting the 
sustainability efforts  
11 Take a long-term perspective  Sustainability is for a long-term benefit 
 Ability for projected future hurdles, 
potential risks or problems that can 
probably become an issue in the future  
12 Identify short-term and long-term 
consequences of any decision/plan 
 Anticipate the future and prepare for the 
events that have been anticipated 
13 Vision for a better future  The vision of FM personnel will influence 
the future 
 Related to the awareness of sustainability 
among the project stakeholders 
14 Identify direct and indirect 
consequences to people and 
ecosystems 
 The predicted consequences to people and 
ecosystems were considered first hand in 
the project (e.g. environmental impact 
assessment)  
15 Ability to work across disciplines  FM personnel must have a holistic view 
 
16 Ability to motivate other 
stakeholders 
 Relates to a good relationship with the 
project stakeholders 
 Focus on how all the stakeholders can teach 
each other about sustainability 
17 Self-motivated  In order to motivate others, FM personnel 
themselves must be motivated to do their 
jobs with a sustainability focus 
 FM personnel must be self-motivated to put 
his/her effort into thinking about what 
needs to be done in order to push the 
sustainability effort forward 
18 Communication skills  How to explain, defend the sustainability 
proposal, speaking confidently  
19 Collaboration skills  Collaborate with other stakeholders and 
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No. People Capability Factor Findings 
help to motivate each other to implement 
sustainability 
20 Ability to plan and implement 
sustainability efforts 
 Drive the FM personnel to be self initiators, 
work independently, understand the case 
and make their voices heard by the 
decision-maker. 
 Drive the sustainability effort in the project  
21 Courage to make changes  Will give FM personnel the courage to 
express their opinion, and drive them to 
defend their stance on sustainable issues 
and speak up 
 Courage comes from the FM personnel’s 
interest, so the interest in sustainability can 
give the courage to stand by your opinion 
22 Understand the meaning, goal and 
issues of sustainable development 
 Build the awareness of sustainability 
implementation in FM practices 
 The basics and the beginning of the 
sustainability effort in FM 
23 Understand the bigger picture of 
significant aspects of sustainable 
development 
 Sustainability must be seen in the widest 
view 
 
 
6.4.2 Project B 
Project B was an integrated complex in Johor, Malaysia comprising the Customs, 
Immigration and Quarantine (CIQ) Complex and a new inter-city railway station known as 
Johor Bahru Sentral. This project covered an area of 113 acres; the integrated CIQ Complex 
was constructed on about half of the area, and, the balance was used for the railway station 
and supporting facilities. This complex links Johor Bahru, the capital city of Johor and 
Woodlands in Singapore and enables international traffic to be channelled directly from the 
causeway to the main roads leading to the respective destinations. This integrated complex 
was constructed on the land adjoining the existing Johor Bahru Railway Station.  
The main end-users of this complex are the Customs Department and the Immigration 
Department as the major occupants and operators of CIQ Complex and Johor Bahru Sentral. 
   
159 
Case Study 
There are another 22 government agencies and government-linked companies that occupy the 
facilities, including, the Royal Malaysia Police, Ministry of Home Affairs Malaysia, Road 
Transport Department, Johor Bahru Municipal Council, Department of Agriculture Johor, 
Malaysia Timber Industry Board, Lands and Mines Office, Malaysia Tourism Promotion 
Board, Wildlife and Nationals Park Department, Fisheries Development Authority, 
Veterinary Services Department, Johor Health Department, KTM Berhad, PLUS Expressway 
Berhad and Federal Agricultural Marketing Authority Board.  
Three respondents related to the FM of this project were interviewed. Each respondent 
played a different role and had different responsibilities in the project. In regards to validation 
of the proposed framework and model, all the respondents in Project B agreed that the 23 
critical people capability factors were significant and all the respondents confirmed that the 
proposed people capability factors can help them to support the sustainability agenda in FM 
practices. They agreed that the proposed framework and model were comprehensive and 
suitable for promoting sustainability in their daily routines. For example, Respondent B3 
stated:  
“I think the critical factors listed in this study were comprehensive 
and have take consider of all the requirement needed for facility 
managers to start looking at sustainable practice into their day-to-day 
work. In my opinion, to mold a person and make them better, there are 
three factors needed including knowledge, skills and attitude. Skills 
and knowledge are something that can be taught, but attitude or the 
person’s personality is the inner strength and couldn’t be taught.”   
Respondent B2 suggested an adjustment of the structure of the framework. According 
to her, to show a clearer framework, the goal of the framework should be positioned at the 
first level in the framework, followed by the strategies and sub-strategies that need to be done 
to achieve the set goals. This format is usually the way work is done in the preparation of a 
strategic plan or framework, where the main goals or objectives should be clearly stated in 
order to be more focused and keep the goal or aim in mind.  
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Table 6.5 summarises the main findings from Project B in relation to each of the critical 
people capability factors. 
Table 6.5: Main findings from Case Project B 
No. People Capability Factors Findings 
1 Understand the LCC and TCO 
technique 
 Fundamental for FM personnel to 
understand LCC and TCO to support 
sustainability efforts 
 The contract will dictate the FM scope, 
what need to be done 
 The combination of all the costs involved, 
from the capital investment and up to the 
operating cost of a facility (cradle to the 
grave)  
2 Understand whole-life value concept  Related to the value concept 
 Understand the core business of the client, 
so that the facility supported by FM can be 
upgraded and improved in terms of adding 
value to their business   
3 Develop good relationships with the 
organisation’s top management 
 Build the trust of the client in order to 
support the sustainability proposal for a 
project 
 The challenge is to deal with the top 
management with diverse backgrounds, 
experience, academic level, interest etc 
4 Understand the organisation’s 
financial strategy 
 It is prerequisite to be familiar with the 
financial strategy before coming up with 
the LCC and whole-life value strategy   
5 Ability to optimise the building 
space and equipment operations 
 Due to security issues, there was not much 
space in the building that can be shared 
among the end-users  
6 Understand the design and 
construction issues related to FM 
practice 
 The FM component should be considered 
during the design and construction stage 
of a project 
 However, this concept is still in the early 
stages of implementation by the 
introduction of privatisation projects (e.g. 
PPP/PFI) 
7 Familiar with the building system 
manual  
 Understand the building system design to 
analyse the capacity and flexibility to meet 
building usage load or building 
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No. People Capability Factors Findings 
requirements 
8 Develop the organisation's 
sustainability strategies 
 Sustainability strategy should be shared 
between the client and FM; they need to 
work together hand in hand 
 This strategy must look to the same 
direction and have the same aim 
9 Ability to monitor and maintain 
equipment efficiency 
 The indicators to measure a series of 
maintenance activities such as scheduled 
maintenance, preventive maintenance and 
predictive maintenance. 
10 Ability to specify the energy and 
environmental goals to associated 
stakeholders 
 The initiative must be taken to raise 
awareness of all the building stakeholders 
about the importance of  energy saving 
and environmental concerns 
 A reminder to save energy to the end-
users, including signage, announcements 
etc 
11 Take a long-term perspective  Sustainability efforts definitely involve a 
long-term implementation  
 Plan and implement over  a period of time 
before you can actually get the best result 
and continually improve 
12 Identify short-term and long-term 
consequences of any decision/plan 
 All the decision made should consider its 
effect financially, socially and 
environmentally; that way, the FM 
personnel involved will be well prepared 
for the consequences that may happen in 
the future  
13 Vision for a better future  Always start something with the end in 
mind; what do you want to achieve at the 
end of the day? 
 This will guide in the formulation of the 
right strategy and action   
 A vision for a better future is the 
prerequisite to formulate sustainability 
efforts in FM practices 
14 Identify direct and indirect 
consequences to people and 
ecosystems 
 Predict the risk that can be placed on 
people and ecosystems in all the decision-
making  
15 Ability to work across disciplines  Work as a team towards sustainability 
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No. People Capability Factors Findings 
objectives 
 Every decision must be considered based 
on a mix of disciplines so that all the 
objectives are being matched together 
16 Ability to motivate other 
stakeholders 
 Convince other people/end-user that each 
one of them has an important role in terms 
of their actions and decisions in realising 
the sustainability objective  
17 Self-motivated  Everything starts with yourself 
 FM personnel must really appreciate and 
understand what sustainability is all about 
before he or she can motivate other people 
18 Communication skills  Written communication skills are 
important so that all the information can 
be best described and can convince the 
reader 
19 Collaboration skills  Collaborate with your team and the end-
user because every party involved has 
their own contribution and limitations 
 This is especially important when dealing 
with the 20+ government agencies who 
are housed in the same building 
 Collaboration also can help to get 
feedback, enhance a person’s knowledge 
and assist in decision-making 
20 Ability to plan and implement 
sustainability efforts 
 The effort that FM personnel put into 
planning and implementing sustainable 
aspects in their practices so that negative 
impacts can be mitigated 
21 Courage to make changes  Important for the decision-maker level 
 Courage can come if the personnel are 
convinced, fully committed, passionate 
and able to push the sustainability idea 
forwards 
22 Understand the meaning, goal and 
issues of sustainable development 
 This is the primary and fundamental 
factor, before you start on any 
sustainability plan or strategy 
 FM can easily synthesise the sustainable 
development goal and issues of a project 
with some experience and wide exposure 
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to the sustainability aspect 
23 Understand the bigger picture of 
significant aspects of sustainable 
development 
 Sustainability can be achieved if 
consideration is taken of the wide 
perspective and seen in the wider view 
 
 
6.4.3 Project C 
Project C was a 34-level commercial office tower located at 400 George Street, in the 
CBD of Brisbane, Australia. It was supported by retail, including restaurants, a childcare 
centre and a food court. The building was officially opened in December 2009. It was 
developed by Leighton Properties and Grosvenor Australia and designed by Cox Rayner 
Architects to create a vibrant, healthy and iconic building with best practice environmental 
ratings. In November 2012, the Green Building Council of Australia awarded the building a 5 
Star Green Star - Office As-Built v2 Certified Rating. In the National Australian Built 
Environment Rating System, the building has achieved 5 Star energy and 4.5 Star water 
ratings based on 12 months of operational energy and water usage. The sustainability 
initiatives in the building include the waste, energy and water-saving initiatives. The waste 
initiative includes the recycling of over 80% of recyclable waste; the energy initiative 
includes the use of energy-efficient lighting, building management system and movement 
sensors; and the water saving initiative includes the low water usage cooling towers and 
waterless urinals.  
The end-users of the project are tenants including Newcrest Mining Limited, the 
Commonwealth Department of Environment and Heritage Protection, Microsoft and the on-
site childcare operator Smarter Kids. At the time of writing, the building is co-owned by 
HSBC Trinkaus and the South Australian Government’s Motor Accident Commission and is 
managed by Knight Frank. 
Three respondents related to this project were interviewed. As in Projects A and B, 
each respondent played a different role and had different responsibilities in this project and 
represented a different organisation. In regards to the validation of the proposed framework 
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and model, all the respondents in Project C agreed that the 23 people capability factors were 
comprehensive and well-structured. For example, Respondent C2 stated: 
“In my opinion, the framework is comprehensive and well-structured. 
Many of the aspects of people capability to support sustainability were 
identified in the subject project.”  
Respondent C1 stated that the factors in the framework were good and that the people 
capability categories introduced in this research mostly covered the capabilities that were 
needed by FM personnel to push the sustainability agenda forward.    
Respondent C2 suggested that the element of risk and how it applies to a facility or 
organisation should be considered. He suggested that the element of risk can be added in 
Factor  10 “identify short-term and long-term consequences of any decision/plan” and Factor 
19 “identify the direct and indirect consequences of any decision to people and eco-systems.  
Respondent C3 suggested that the interpretive structural model can be presented more 
clearly by distinguishing the factors in each level clearly. This can be done by grouping the 
factors in the same level and drawing a separation between the factors in different levels. 
Table 6.6 summarises the main findings from Project C in relation to each of the critical 
people capability factors. 
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Table 6.6: Main findings from Case Project C 
No. People Capability Factors Findings 
1 Understand the LCC and TCO 
technique 
 To balance long-term cost with service 
objectives (including sustainability) and 
risk to be able to make decisions 
 Need to understand future liabilities  
2 Understand whole-life value concept  To be able to recognise that 
facilities/assets all have a life-cycle which 
needs to be considered in sustainable 
decision-making 
 The project was all about building 
improved capability to meet future 
sustainability challenges  
3 Develop good relationships with the 
organisation’s top management 
 It is critical to have the support of top 
management to be able to influence the 
direction and improve sustainability  
 The project included assessment of 
executive sponsorship and commitment; a 
good relationship supported this process 
4 Understand the organisation’s 
financial strategy 
 To gain support, sustainability goals must 
be aligned with financial strategy 
5 Ability to optimise the building 
space and equipment operations 
 Better use of resources, including; people, 
finance, materials, energy etc 
 A procedure to understand the customer 
needs and the level of service required 
6 Understand the design and 
construction issues related to FM 
practice 
 Defining ways to improve 
 A procedure to understand the customer 
needs and the level of service required 
 
7 Familiarity with the building system 
manual 
 Important to understand what the 
customer needs, what is the operation, the 
model requirement and how they interact 
to deliver the service  
8 Develop the organisation’s 
sustainability strategies 
 Provides a breadth of approaches from 
which to choose 
 The project always sought a wide range of 
solutions from the perspective of 
operations, management, maintenance, 
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new investment, redesign, etc 
9 Ability to monitor and maintain 
equipment efficiency 
 Monitoring will give a baseline and notify 
if the strategies are working towards 
targets  
10 Ability to specify the energy and 
environmental goals to associated 
suppliers and contractors 
 Part of the level of service required 
11 Take a long-term perspective  Sustainability is all about the long-term 
 The challenge is that there is always 
pressure to get a short-term result 
 Understanding the whole-life value and 
LCC can assist to take a longer view 
12 Identify short-term and long-term 
consequences of any decision/plan 
 Important to balance risk, service and cost 
in decision-making regarding 
sustainability agenda 
13 Vision for a better future  Hard to set goals without a vision 
 The vision can help FM personnel to come 
up with ideas to support sustainability 
practices   
14 Identify direct and indirect 
consequences to people and 
ecosystems 
 Understanding the risk that can be placed 
on people and ecosystems in all the 
decision-making 
15 Ability to work across disciplines  The project found that collaboration across 
a business is critical to sustainability 
practices success  
 From project observations, the isolated 
attempts by facility managers to improve 
sustainability were wasted without wide 
engagement  
16 Ability to motivate other 
stakeholders 
 Encourage other stakeholders to support 
sustainability by working with them, 
understanding their contribution towards 
sustainability, etc 
17 Self-motivated  FM personnel need to be passionate about 
driving improvements 
18 Communication skills  Convince other people to support the 
sustainability agenda 
19 Collaboration skills  Collaborate with other people in order to 
understand their discipline, the issues 
related to sustainability implementation 
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20 Ability to plan and implement 
sustainability efforts 
 Drive the sustainability effort in the 
project 
 Good planning and implementation skills  
21 Courage to make changes  The courage to motivate other 
stakeholders, and to push the sustainability 
agenda forward 
22 Understand the meaning, goal and 
issues of sustainable development 
 Basic understanding of the sustainability 
agenda  
 Acts as a foundation to promote the 
sustainability agenda 
23 Understand the bigger picture of 
significant aspects of sustainable 
development 
 Basic understanding of the sustainability 
agenda  
 A foundation to promote the sustainability 
agenda in a wider perspective 
 
 
 
6.5  MAIN FINDINGS OF CASE STUDY 
Building on the findings as discussed in this chapter, the people capability framework 
(presented in Chapter 4) and interpretive structural model (presented in Chapter 5) were finalised 
with minor changes. These changes are summarised in Table 6.7. The finalised framework and 
model are presented in Chapter 7. The case study respondents validated that the framework and 
model were comprehensive, well-structured, easy to understand, covered many people capability 
aspects relevant to their case projects, and matched the capabilities needed by FM personnel to 
promote sustainability in their practices. One of the purposes of the case study was to provide a 
proposed guidelines for actions and the potential effects of each people capability factor as the 
final outcome of the research. These guidelines are presented in Chapter 7. Table 6.7 presents a 
summary of the changes made to the people capability framework and interpretive structural 
model following the interview data analyses. 
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Table 6.7: Changes to the people capability framework and interpretive structural model 
People Capability 
Factor 
Changes 
Factor 13  
Familiar with the 
building system 
manual 
 Factor 13 “familiar with the building system manual” was 
adjusted to “familiar with the building system”.  
 The word “manual” was removed to broaden the scope of this 
factor.  
Factor 11 
Ability to optimise the 
building and equipment 
operation 
 Factor 11 “ability to optimise the building and equipment 
operation” was adjusted to “ability to optimise the building 
space”.  
 The word “space” was added to this factor because it is 
directly related to FM scope of work.  
 The phrase “optimisation of equipment operation” was 
removed and combined with Factor 20 “ability to monitor and 
maintain equipment efficiency” because they have the same 
meaning. 
Factor 21  
Ability to specify the 
energy and 
environmental goals to 
associated suppliers 
and contractors 
 Factor 21 “ability to specify the energy and environmental 
goals to associated suppliers and contractors” was adjusted to 
“ability to specify the energy and environmental goals to 
associated stakeholders”. 
 The phrase “suppliers and contractors” was removed and 
changed to “stakeholders” to show the importance of 
involving all related stakeholders in FM to support the 
implementation of sustainability practices. 
Factor 10 
Identify short-term 
and long-term 
consequences of any 
decision/plan” 
 Factor 19 “identify short-term and long-term consequences of 
any plan/decision” was adjusted to “identify short-term and 
long-term consequences and risk of any plan/decision”. 
 The word “risk” was added to this factor to highlight the 
importance of considering risk to a facility or organisation. 
Factor 19 
Identify the direct and 
indirect consequences 
of any decision to 
people and eco-systems 
 Factor 19 “identify the direct and indirect consequences of 
any decision to people and eco-systems” was adjusted to 
“identify the direct and indirect consequences and risk of any 
decision to people and eco-systems”.  
 The word “risk” was added to this factor to highlight the 
importance of considering risk to a facility or organisation.     
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6.6 SUMMARY 
This chapter presented the analysis and results of the case studies undertaken to verify the 
developed framework and interpretive structural model to assist FM personnel to improve 
sustainability agenda in their practices. An assessment of the implementation of the framework 
and interpretive structural model in the real-life projects helped in their improvement. The 
applicability and suitability of the framework and interpretive structural model were confirmed 
by the industry practitioners. The main findings of these case studies were discussed and 
summarised in a table format for easy understanding. The findings from the case studies, together 
with the results gained from the questionnaire survey and pair-wise comparison study, are 
synthesised and further discussed in the next chapter. This leads to the formulation of the final 
people capability framework and final interpretive structural model to support the implementation 
of sustainability in FM practices and the development of supplementary guidelines as the final 
outcome of the research.  
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Chapter 7 Discussion and Findings 
7.1 INTRODUCTION 
This chapter further explains the results and findings of the data analysis in Chapter 4 
(questionnaire survey), Chapter 5 (interpretive structural model) and Chapter 6 (case study). 
The final research findings are formulated and the data analysis results are integrated with the 
findings from the literature review in Chapter 2. Each critical people capability factor 
identified from the previous analysis is explained thoroughly. The synthesis of all the data 
collection methods applied in this research, namely, the; questionnaire survey, pair-wise 
comparison study and case study, is discussed in detail. The developed people capability 
guidelines with action plans to support sustainable FM practices then presented. The 
developed guidelines help achieve the third objective of this research, which is to promote the 
implementation of the sustainability agenda in FM practices.  
7.2 DISCUSSION OF QUESTIONNAIRE SURVEY 
The discussion of the questionnaire survey results is broken into two sub-sections, the 
distribution of the significant people capability factors and the detailed discussion of each of the 
critical people capability factors to support sustainable FM practices. The information gained 
from the questionnaire survey laid the foundation for the subsequent pair-wise comparison study. 
7.2.1 Distribution of the Significant People Capability Factors 
It was important to investigate the distribution of the significant factors among the key 
stakeholders based on their ratings before the critical people capability factors were 
identified. For this study, the Likert five-point scale was employed in the questionnaire to 
quantify responses so that statistical analysis can be undertaken as mentioned earlier in 
Chapter 4 (Section 4.5.3). The level of significance was based on the respondents’ 
professional judgement on a given five-point Likert scale comprised of 1=“very 
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insignificant”, 2= “insignificant”, 3= “neutral”, 4= “significant” and 5= “very significant”. 
The cut-off mean value used was 4.00 which represents “significant”. The percentage of the 
distribution according to the people capability categories for different stakeholders in the FM 
sector is shown in Figure 7.1. As shown in the table, there were different understandings and 
prioritisation among the different stakeholders. Differences such as these can be attributed to 
the following factors, namely; individual personality, professional learning, the nature of the 
business and the nature of the industry (Lim 2009). It is important to note that different levels 
of understanding regarding these factors will contribute to different consideration in decision-
making. Therefore, it was vital to integrate the opinions of the key stakeholders to improve 
the efficiency of the framework. 
 
 
Figure 7.1: Prioritisation of significant people capability factors 
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As shown in Table 7.1, the anticipatory capability category was prioritised by the 
consultant group and facility manager group as the most important capability compared to 
other categories. Consultants and facility managers normally take an idea and provide an 
option to the clients or the building owners. The suggestions that they give will be based on 
what they anticipate might happen in the future and will include problem-solving options. 
With strong anticipatory capabilities, they will be able to analyse and evaluate the future 
related to the sustainability issues and develop a sustainability problem-solving framework. 
Accordingly, the consultants and facility managers in this study prioritised this category as 
the most significant compared to the other categories. 
In contrast, the anticipatory capability category was identified by the directors group as 
the least significant category among the five categories. As top management personnel, the 
nature of the professional responsibility and role played by directors is related to the 
management of the entire organisation, both at the strategic and operational levels. The 
questionnaire survey data indicate that the directors were concerned with the system thinking 
capability which addresses the holistic aspect of sustainable development issues and 
organisational goals towards the implementation of sustainability practices. At the same time, 
in order to play an active role in supporting sustainable practices at the operational level, the 
directors also prioritised the strategic capability which they believed was equally important as 
the system thinking capability. Strategic capability factors that contribute to the specific 
sustainability implementation requirements such as understanding the design and 
construction issues, the ability to monitor equipment efficiency and understanding the whole-
life value concept were also rated as more significant compared to the other factors.      
Similar to directors, the strategic capability category was also rated as the most 
significant by the building engineer group compared to the interpersonal capability category 
and the normative capability category. The other two categories that received attention from 
the engineers were anticipatory capability and system-thinking capability. This reflects the 
nature of their roles which requires them to address operational and hands-on issues. Strategic 
capability is the ability to collectively design and implement a broad range of strategies 
towards sustainability. In simplified terms, this is about being able to “get things done” which 
basically involves familiarity with real-world situations, being able to solve the logistical 
problems and working with deadlines (Crofton 2000). Thus, it could be expected that the 
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engineers in this study prioritised these three categories as the most significant factors in 
supporting the implementation of sustainability agenda in FM practices. 
Interestingly, the academic group also prioritised the strategic capability category. The 
perceptions among the academics showed they were more concerned about strategic 
competency compared to the anticipatory and system thinking capabilities. Among the factors 
included in the strategic capability category are “understanding the LCC and TCO 
technique”, “developing good relationships with the top management personnel” and 
“familiarity with the building system”. This finding echoes the recognition in the literature of 
the importance of strategic capability factors which are regarded as the driving force of 
sustainable practice (Hodges 2005; Putnam and Price 2005; Shah 2007).  
A number of points of interesting findings can be drawn from the distribution patterns 
among the different categories, as the following: 
 The distribution percentages were almost the same for the strategic capability, 
anticipatory capability, interpersonal capability and system thinking capability 
categories, with percentage differences from 4% to 5%.  
 On the other hand, the normative capability category was given the lowest 
priority by all the stakeholder groups involved, with the facility manager group 
giving it the lowest rating. Normative capabilities involve the ability to map, 
apply and resolve sustainability values and principles in a person that should 
either be discarded or maintained to sustain the balance of nature. This finding 
may reflect that FM stakeholders already possess the relevant awareness, 
values and principles in their roles to support sustainability endeavours 
(Nielsen et al. 2007). However, the bigger challenge is how to identify the most 
appropriate approach to sustainability and how FM personnel can equip 
themselves with the right knowledge, tools and competencies to overcome the 
barriers (Elmualim 2013; Sarpin and Yang 2013a). 
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 The directors tended to have a broader view on understanding the fundamental 
concept of sustainable development as described in the system thinking 
capabilities, as well as the factors that strategically support the organisation’s 
operations such as “familiarity with the  building system” and the ability to 
“optimise the equipment operations”.  
 The respondents who had physical roles at the project level, such as facility 
managers and engineers, also considered strategic related issues to be important 
in supporting sustainability.  
 Through the statistical analysis of the questionnaire survey, the expectations 
and demands of all the key stakeholders could be synthesised and a consensus 
could be identified on the best capabilities to support sustainability.  
As mentioned above, the findings from the study show that four out of the five people 
capability categories were regarded as the potentially important factors in supporting 
sustainability. The distribution of the level of the significance of these four categories as 
shown in Figure 7.1, demonstrates that there was a balance between these categories 
regarding their potential support of sustainable FM practices. Such a finding has also been 
mentioned in Section 4.6. Although the key stakeholders had their own opinion regarding the 
priority of the factors based on the roles they played, however, they shared a certain degree of 
commonality with respect to the relative significance of the factors and were able to relate the 
contribution of each category to support sustainability. Therefore, it is important to establish 
a common understanding of the significant people capability factors to identify the relevant 
engagement points and agreed approaches for collaboration among key stakeholders.  
7.2.2  People Capabilities to Support Sustainable Facility Management Practices 
Four categories of people capabilities were identified as necessary to establish the 
structure of the critical factors that support sustainable FM practices, namely, strategic 
capability, anticipatory capability, interpersonal capability and system thinking capability 
categories. These four categories of people capability encapsulate the basic requirement of 
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efforts to implement sustainability. These capabilities enable the relevant personnel to 
analyse and solve sustainability problems, to anticipate and prepare for future sustainability 
challenges and to create and seize opportunities for sustainability practice. Particular sets of 
interlinked and interdependent key capabilities were required in order to analyse and solve 
sustainability issues due to the specific characteristics of sustainability problems and 
challenges. A preliminary conceptual framework was developed as a general guide to 
understanding the systematic people capability factors that support sustainable FM practices 
(Figure 4.7). Achieving the goal of sustainable practices in the FM sector requires an 
interplay of strategic, anticipatory, interpersonal and system thinking components. The 
combination of these people capability factors will provide the right approach to sustainable 
objectives in FM practices. Each of the four important categories of people capabilities is 
discussed in more detail as follows. 
Strategic capabilities 
Strategic capability relates to the attributes that assist in the design and implementation 
of a broad range of strategies towards sustainability. Sustainability efforts are seen as 
problem and solution-oriented, where it is necessary to link the knowledge that the personnel 
possess with the action that they should carry out and, as such, it involves the co-construction 
of knowledge and practical solutions. Therefore, these capabilities are tailored to address the 
key issues of sustainability and to enable the transition of strategies towards sustainable 
practice.    
There are ten critical factors in the ‘strategic capability’ category, namely:  
(1) understand the LCC and TCO technique,  
(2) understand the whole-life value concept,  
(3) develop good relationships with the organisation top management,  
(4) understand the organisation’s financial strategy,  
(5) the ability to optimise building space,  
(6) understand the design and construction issues related to FM practice,  
(7) familiar with the building systems,  
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(8) develop the organisation’s sustainability strategy,  
(9) the ability to monitor and maintain equipment efficiency, and  
(10) the ability to specify the energy and environmental goal to associated stakeholders. 
FM personnel are in a unique position to view the entire development process and can 
give major influences on the entire life-cycle of a facility. They can also create a long-lasting 
value for an organisation by developing, implementing and maintaining sustainable FM 
practices since they are armed with the necessary financial and strategic planning tools. Three 
factors in this category were found to relate directly to the cost and financial issue, namely, 
“understand the LCC and TCO technique”, “understand the whole-life value concept” and 
“understand the organisation’s financial strategy”. These three factors were identified as more 
significant than the other factors and were ranked in the top three positions. Due to the large 
proportion of operation and maintenance costs in the overall cost of building assets, it is 
important for FM personnel to recognise the importance of their understanding in the LCC, 
TCO and whole-life value concepts. This is consistent with the findings in the literature 
(Hodges 2005; Shah 2007; Wang et al. 2014) that highlight the importance of understanding 
LCC and whole-life value as a driving force of sustainable practices in FM. The knowledge 
regarding LCC, TCO and whole-life value concepts should be quantified and presented to the 
top management in order to promote the idea of sustainable practice and its positive effect on 
the bottom line. This requires the facility manager to think strategically and emphasises the 
impact of embracing sustainability in their daily roles such as introducing the consideration 
of long-lasting, durable and environmental-friendly materials into top management’s analyses 
of the LCC and whole-life value of a built asset. 
Understanding the organisation’s long-term approach to managing its financial strategy 
such as the organisation’s approach to depreciation, capitalisation and cash flow and so on is 
important for FM personnel. Knowing the organisation’s approach in handling finances is 
critical in performing well as a facility manager and in promoting sustainability. A good 
relationship with the top management would also help the FM personnel to promote their 
ideas about sustainable practices since the sustainability strategy and policy can only be 
developed with the agreement of the organisation’s top management (Elmualim 2013; 
Hodges 2005). 
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Once the agreement of the top management on the sustainability agenda and the 
understanding of the organisation’s financial strategy have been achieved, then the 
organisation’s sustainability strategy can be developed. This strategy should cover the three 
pillars of sustainability, namely, social, economic and environmental goals of the 
organisation. At this stage, the good relationship between the FM group and the leadership of 
the organisation will once again be instrumental in developing sustainable practices. The FM 
personnel must have the ability to perform effectively as the key players and leaders during 
this sustainability strategy development process. The capacity of FM personnel to bridge the 
gap between all the critical phases of a building’s life-cycle from planning to disposal makes 
them suitable to lead this process. The organisation sustainability strategy must also include 
the vision, mission and value statement to summarise the organisation’s desired approach to 
sustainability. This is then followed by the settings of the goals, objectives and processes to 
promote sustainability. Once the sustainability strategy plan has been finalised, it can then be 
published and made available to all the stakeholders. At this point, the FM personnel must 
have the ability to deeply understand the strategy themselves and to articulate it to the other 
stakeholders involved, both internal and external to the organisation. When explaining the 
strategy to other stakeholders, it is important to establish a clear line of communication, to 
review and document work and to conduct spot checks (Putnam and Price 2005).   
Five factors in the strategic capability category are related to the technical aspect of  
sustainability practices. Listed in order of their level of significance, these factors are; “the 
ability to optimise building space”, an “understanding of the design and construction issues 
related to FM practice, “familiarity with the building system”, “the ability to specify the 
energy and environmental goals to associated stakeholders” and the “ability to monitor and 
maintain building equipment efficiency”. These abilities assist the FM personnel throughout 
the process of setting the objectives in the sustainability strategy. 
To summarise, the main findings of the people capability factors in the strategic 
capability category are as follows: 
 Three people capability factors were identified as most significant and ranked 
in the top positions  were found to relate directly to the cost and financial issue, 
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namely, “understand the LCC and TCO technique”, “understand the whole-life 
value concept” and “understand the organisation’s financial strategy”.  
 Five significant factors were found related to technical aspect of sustainability 
practices. These factors included “the ability to optimise building space”, 
“understand the design and construction issues related to FM practice”, 
“familiarity with the building system”, the “ability to specify the energy and 
environmental goals to associated stakeholders” and the “ability to monitor and 
maintain building equipment efficiency”. 
Anticipatory capabilities 
Anticipatory capabilities involve the ability to analyse, evaluate and create rich images 
of the future related to the sustainability issues and to develop sustainability problem-solving 
frameworks. The concept of sustainability is involves a long-term, future orientation and 
envisioning, focused on the anticipation and prevention of harmful unintended consequences 
and the benefit of future generations (Wiek et al. 2011).  
In this research, four critical factors were identified in the anticipatory capability 
category, namely:  
(1) the ability to take a long-term perspective,  
(2) the ability to identify short-term and long-term consequences and risk of any 
plan/decision,  
(3)  a vision for a better future, and  
(4) the ability to identify direct and indirect consequences and risk to people and 
ecosystems.  
 
The Bruntland Report defined sustainability as “meeting the needs of the present 
without compromising the ability of future generation to meet their own needs”; therefore, a 
commitment to future-oriented and long-term practices is the basis for sustainability 
(Sherman 2008). In this study, two factors were found to relate directly to the fundamental 
   
179 
Discussion and Findings 
aspect of the sustainability concept, which is, the “ability to take a long-term perspective”. It 
was identified as the most important factor in enhancing sustainability from the anticipatory 
perspective and was at the top of the ranking in this category. The “vision for a better future” 
was also ranked highly. These two factors can be seen as the basis of the sustainability 
definition, which emphasises a long-term orientation and envisioning a better future as well 
the imperative of intergenerational equity.   
The ability to identify short-term and long-term consequences and risk of any present 
decision or plan was the second most significant factor in the anticipatory capability category. 
In making present decisions, all the possible costs that might need to be paid in the context of 
immediate priorities and long-term concerns should be taken into consideration. This 
anticipatory thinking should extend to the wellbeing of future generations. Similarly, the 
ability to identify the direct and indirect consequences to people and ecosystems was also 
ranked as significant. All current actions, decisions and plans will impact on other people and 
ecosystems in the future. Foresighted thinking involves asking questions about long-term 
trends and possible future scenarios, while also adopting anticipatory approaches to 
understand, mitigate or adaptively prepare for future changes in the system dynamics.  
To summarise, the main findings of the people capability factors in the anticipatory 
capability category are as follows: 
 The most significant factor in this category was the ability to “take a long-term 
perspective”.  
 Two people capability factors were identified related directly to the 
fundamental of sustainability definition and concept, namely, ability to “take a 
long-term perspective” and “vision for a better future”.   
 Two people capability factors were identified related to foresighted thinking, 
namely, “identify short-term and long-term consequences and risk of any 
decision/plan” and “identify the direct and indirect consequences to people and 
eco-systems”.  
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Interpersonal capabilities 
Interpersonal capabilities relate to the skills enabling FM personnel to solve issues and 
respond to challenges in sustainability applications. Sustainability challenges are caused by 
the involvement of multiple stakeholders with specific experiences, resources, perspectives, 
preferences and priorities. Interpersonal capability is the ability to motivate and facilitate 
collaboration in sustainability practices among these stakeholders. In addition, solving 
sustainability problems and generating sustainability opportunities requires FM personnel to 
have strong negotiation skills in order to operate effectively among stakeholders from a 
variety of roles and backgrounds.  
In the interpersonal capability category, the “ability to work across disciplines” was 
considered to be the most significant factor in supporting sustainable FM applications. Other 
factors including “the ability to motivate other stakeholders”, “self-motivated”, 
“communication skills”, “collaborative skills”, “the ability to plan and implement 
sustainability efforts” and “courage to make changes” were also considered to be significant.  
Project development involves a long process from planning, design and construction, to 
operations and maintenance and demolition or full-scale renovation. What makes FM 
personnel unique is the fact that their roles are applied across the entire life-cycle of the 
facility. Equally, in sustainability endeavours, the roles played by FM personnel require them 
to cooperate, collaborate and negotiate with a diverse range of stakeholders both within their 
own discipline and in other disciplines (Sterling and Thomas 2006; Wiek et al. 2011). 
Therefore, it is not surprising that the respondents in this study ranked, the “ability to work 
across disciplines” as the most important factor (rank 1) in the interpersonal capability 
category.  
Other significant factors in the interpersonal capability category also support the main 
roles played by FM personnel in their effort to promote sustainability during the post-
construction phase such as the “ability to motivate other stakeholders”, “communication 
skills” and “collaboration skills”. For example, the development of skills such as 
communication and collaboration are necessary for constructive involvement of other 
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professionals, different stakeholders and the general public (Crofton 2000). Moreover, FM 
personnel who are motivated to promote sustainability have the confidence and courage to 
motivate other stakeholders to make changes towards the betterment of the future (Barth et al. 
2007; Kelly 2006). These interpersonal abilities are vital to tackling the sustainability 
challenges, since solving sustainability problems and generating sustainability opportunities 
requires strong collaboration as well as negotiation skills among many stakeholders. 
To summarise, the main findings of the people capability factors in the interpersonal 
capability category are as follows: 
 The most significant factor in this category was the “ability to work across 
disciplines”.  
 The identified significant factors in this category were related to assist the FM 
personnel to carry out their roles in sustainability efforts which will need them 
to cooperate, collaborate and negotiate with all stakeholders involved in the FM 
project (e.g. ability to motivate other stakeholders, communication skills and 
collaboration skills).    
System-thinking capabilities 
System thinking capabilities are about being able to analyse complex systems across 
the different pillars of sustainability and at different scales, both locally and globally. A 
system perspective acknowledges that the world is increasingly connected and that decisions 
made in one area will affect others in a complex array of local to global issues and can have a 
significant impact on human-environment interactions (Frisk and Larson 2011). 
Under this category, two factors were standout namely, (1) “ability to understand the 
meaning, goals and issues of sustainable development”, and (2) “understanding the bigger 
picture of sustainable development”. The Kruskal-Wallis one-way ANOVA test showed that 
there were no significant differences among the respondent groups’ ranking for the factors in 
this category (Chapter 4, Table 4.7). This indicates that there was generally an agreement of 
   
182 
Discussion and Findings 
perception for these two factors among all the professionals regardless of their roles in the 
FM sector. In order to pursue sustainability practices in FM, all the relevant personnel must 
understand the fundamentals of sustainable development including the meaning, goals and 
issues that are involved. All the stakeholders need to be able to think about the effects of their 
activities in the long-term and globally. Personnel must also see the sustainability agenda in 
the bigger picture or holistically. The holistic view does not mean that every person needs to 
be an expert on everything, but that, every stakeholder needs to have a basic understanding of 
sustainability in the context of their own work and then need to be able to relate it to others. 
The analysis of the data revealed that system thinking capability factors were perceived as 
less viable and were ranked as the least significant factors among all. This may reflect that 
FM practitioners have realised their roles in supporting the sustainable development agenda 
(Nielsen et al. 2007). However, the bigger challenge is how to identify the most appropriate 
approaches to sustainability and how FM personnel can equip themselves with new 
knowledge, tools and competencies to overcome the barriers. 
To summarise, the main findings of the people capability factors in the system thinking 
capability category are as follows: 
 Two factors were identified as most significant in this category, namely, the 
ability to “understand the meaning, goal and issues of sustainable 
development” and “understand the bigger picture of significant aspects of 
sustainable development”.  
 The identified significant factors in this category were related directly to the 
fundamental of sustainable development (e.g. definitions, goals and issues of 
sustainable development in general). 
 However, the study revealed that the factors in this category were less viable 
and ranked as the least significant among all other factors. 
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7.2.3 Conceptual Framework for People Capabilities to Support Sustainability in Facility 
Management Practices 
Most of the survey participants agreed that the people capability factors in the four 
categories are important to support sustainability measures in FM practices. The 
consideration of these factors is vital and the factors must be integrated to improve the 
competency of FM personnel in implementing sustainability practices. Based on the findings 
of the questionnaire survey results (Section 4.6.1) and the recommendations for improvement 
from the FM professionals from the case study (Section 6.5), a conceptual framework for 
people capabilities to promote sustainability in FM practices was developed as a basis for 
coordinating the systematic enhancement of sustainability measures, as shown in Figure 
7.2.This three-level framework includes the expected outcome in the first level, the four 
groups of people capabilities in the second level and the significant people capability factors 
expanding from the survey in the third level. This figure shows the influence level of the 
people capability factors. In the basic level (Level 3), all the critical factors were positioned. 
These factors can impact on the factors in the next level (Level 2), which is the category of 
people capability factors. Following this, if the factors in Level 2 and Level 3 are achieved, 
then there is a chance to implement sustainability in FM practices. It is expected that this 
framework can provide the right foundation to equip the FM personnel with the tools 
necessary to develop the right knowledge, education, training and mind-set to support the 
implementation of the sustainability agenda in FM practices. Next, the identified critical 
factors are further investigated in terms of factor interdependency and hierarchical 
significance through the pair-wise comparison study during the second data collection phase 
of this research.  
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Figure 7.2: Conceptual framework for people capabilities in promoting sustainability 
in FM practices 
Level 1 : 
Outcome 
Level 2 : 
PCap Category  
Level 3 : 
PCapFactors 
Mechanism to 
obtain the right 
knowledge, 
education, 
training and 
mind-set to 
promote 
sustainability 
agenda in FM 
practices 
Strategic 
capabilities 
Anticipatory 
capabilities 
Interpersonal 
capabilities 
System 
thinking 
capabilities 
1. Understand the LCC and TCO  technique 
2. Understand the whole-life value concept 
3. Develop good relationship with the organisation's top 
management 
4. Understand the organisation’s financial strategy 
5. Ability to optimise the building space 
6. Understand the design and construction issues related to FM 
practice 
7.  Familiar with the building system 
8.  Develop the organisation's sustainability strategies 
9.  Ability to specify the energy and environmental goals to 
associated stakeholders 
10. Ability to monitor and maintain equipment efficiency 
1. Take a long-term perspective 
2. Identify short-term and long-term consequences and risk of any 
decision/plan 
3. Vision for a better future 
4. Identify direct and indirect consequences to people and eco-
systems 
1. Ability to work across disciplines 
2. Ability to motivate other stakeholders 
3. Self-motivated 
4. Communication skills 
5. Collaboration skills 
6. Ability to plan and implement sustainability efforts 
7. Courage to make changes 
1. Understand the meaning, goal and issues of sustainable 
development 
2. Understand the bigger picture of significant aspects of 
sustainable development 
   
185 
Discussion and Findings 
7.3 DISCUSSION ON INTERPRETIVE STRUCTURAL MODELLING ANALYSIS 
The research results discussed in the previous section formed the basis for further 
investigation into the interrelationships between these critical factors in order to identify the 
level of influence of each factor and propose a hierarchical structure that would enable FM 
professionals to take appropriate steps as an effective solution for the promotion of 
sustainable FM.  
Identifying the critical people capability factors was the first step. The next challenge 
was to mold these unclear and poorly articulated complex issues into a visible and well-
defined overall structure. Hence, it was necessary to determine the priorities and the 
relationships between the factors by arranging them into a hierarchy of factors. When the 
hierarchy of factors are known, the factors that must be prioritised and given attention can be 
identified.  
The results from the ISM analysis demonstrate the relationships between the 
components and provide insight into the people capability factors. As discussed in Chapter 5 
(Section 5.3.4), the iteration process in the ISM technique was used to determine the level of 
each factor based on its driving power and dependency. Table 7.1 shows the levels of factors 
identified after a process of six iterations to help establish the interpretive structural model. 
Based on the findings of the ISM analysis (Section 5.3.6) and the recommendation of 
improvement from the FM professionals from case study (Section 6.5), the finalised 
interpretive structural model of people capabilities was developed to identify the priority of 
the critical factors and provide a hierarchical structure to guide FM personnel towards 
appropriate actions, as shown in Figure 7.3.  
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Table 7.1: Levels of people capability factors 
Level Factors 
I 3 Ability to work across disciplines 
7 Ability to motivate other stakeholders 
II 4 Develop a good relationship with the organisation’s top 
management 
6 Understand the organisation’s financial strategy 
11 Ability to optimise the building space 
III 1 Understand the LCC and TCO technique 
2 Understand the whole-life value concept 
15 Develop the organisation’s sustainability strategy 
17 Collaboration skills 
18 Ability to plan and implement sustainability efforts 
20 Ability to monitor and maintain equipment efficiency 
IV 5 Take a long-term perspective 
10 Identify the short-term and long-term consequences and risk of any 
decision/plan 
16 Communication skills 
23 Courage to make changes 
V 8 Self-motivated 
9 Understand the meaning, goal and issues of sustainable development 
14 Vision for a better future 
19 Identify direct and indirect consequences to people and eco-systems 
21 Ability to specify the energy and environmental goals to associated 
stakeholders 
22 Understand the bigger picture of significant aspects of sustainable 
development 
VI 12 Understand the design and construction issues related to FM 
practices  
13 Familiar with the building system 
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(3) Ability to work 
across disciplines 
(7) Ability to motivate 
other stakeholders 
(4) Develop a good relationship 
with the organisation's top 
management 
(11) Ability to optimise 
the building space 
(6) Understand the 
organisation's 
financial strategy 
(2) Understand 
the whole-life 
value concept 
(20) Ability to monitor and 
maintain equipment 
efficiency 
(18) Ability to plan and 
implement sustainability 
efforts
(1) Understand the LCC 
and TCO technique 
(15) Develop the 
organisation's sustainability 
strategies
(17) Collaboration 
skills 
(16) Communication 
skills 
(10) Identify the short-
term and long-term 
consequences and risk 
of any decision/plan 
(23) Courage to 
make changes 
(5) Take a long 
term perspective 
(22) Understand the bigger 
picture of significant 
aspects of sustainable 
development 
(8) Self- 
motivated 
(21) Ability to specify 
the energy and 
environmental goals 
to associated 
stakeholders 
(9) Understand the 
meaning, goal and 
issues of sustainable 
development 
(14) Vision for 
a better future 
(19) Identify the direct 
and indirect 
consequences and risk 
of any decision to 
people and eco-systems 
(13) Familiar with the building 
system 
(12) Understand the design and 
construction issues related to FM practices 
Level I 
Level II 
Level III 
Level IV 
Level VI 
Level V 
Figure 7.3: Finalised interpretive structural model of people capability 
factors 
Low 
driving 
power 
High 
driving 
power 
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Level VI is the lowest level in the hierarchy model developed from the ISM analysis. 
Referring to the previous discussion in Chapter 5 (Section 5.3.4), the factors in the top level 
of the hierarchy would not lead to achieving any other factors above their own level. 
Therefore, the lowest level contains the factors that are the root of all the other factors. The 
interpretive structural model (Figure 7.3) suggests that the top driving power lies with the 
strategic capability factors. There are two factors identified at this level, namely, “understand 
the design and construction issues related to FM practice” and “familiarity with the building 
system”. As these two factors in the strategic capability category emerged as having the 
maximum driving power in the interpretive structural model, they must be considered as the 
root of the hierarchical structure of this model. The challenges in implementing sustainability 
during operations and maintenance stage are closely related to poor decision-making in terms 
of the materials chosen, the design or positioning of the building space, equipment 
installation and so on during the design and construction stage. Therefore, an integrated 
contractual strategy in projects such as a Design-Build-Finance-Maintain and Design-Build-
Finance-Operate life-cycle contracts were introduced to engage the roles of FM from the 
early stage of the project development (Lenferink et al. 2013). Such an approach gives the 
FM personnel an opportunity to consult and discuss their ideas, especially in matters related 
to sustainability. Therefore, in line with this function of FM, the ability to understand the 
design and construction issues related to FM practice and being familiar with the building 
systems are tailored to addressing the key issues of sustainability implementation and 
enabling the transitions of strategies towards sustainable practice.  
Level V indicates the factors with the next highest driving power, showing that these 
factors need to be given attention. Among the factors are two factors from the system 
thinking capability category, namely, “the ability to understand the meaning, goals and issues 
in sustainable development” and “understand the bigger picture of sustainable development”. 
Level V also includes two factors from the anticipatory capability category, namely, “the 
ability to identify the direct and indirect consequences of any decision to people and 
ecosystems” and “having a vision for a better future”. The final two factors in Level V are 
from the strategic and interpersonal capability categories, namely, “the ability to specify the 
energy and environmental goals to associated stakeholders” and “self-motivated”, 
respectively. There was a mixture of factors positioned in this level; however, what can be 
clearly seen is the importance of system thinking factors to be considered in supporting 
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sustainable FM practices implementation. In order to work towards sustainability, the ability 
to understand the fundamental concepts of sustainable development and to see sustainability 
concepts in a bigger picture is crucial. Interestingly, in relation to the system thinking factors, 
the findings in the interpretive structural model contradict the findings on the significance 
level from the questionnaire survey. The findings on the significance level of people 
capability factors indicated that the system thinking factors were less viable and were ranked 
as the least significant factors among all the factors (refer to Section 4.5.6). This might be due 
to the nature of interpretive structural model which is designed for practical purpose, to 
identify the interrelationships and driving power and dependencies of the each factor. This 
finding indicates that before any technical approaches are taken, it is important to understand 
the fundamental concepts first. The system thinking factors were well supported with the 
consideration of anticipatory thinking which involves the ability to consider the consequences 
of current decisions in relation to the benefits of future generations and the eco-system. 
Level IV contains “the ability to identify the short-term and long-term consequences of 
any decision” and “the ability to take a long-term perspective”, which are both in the 
anticipatory capability category. Two factors in the interpersonal capability category, namely, 
“communication skills” and the “courage to make changes”, were also positioned in Level 
IV. These factors can be regarded as medium priorities due to their location in the middle of 
the structural model. 
On the other hand, even though two factors in the strategic capability category were 
regarded as the root of all the other factors, the majority of the factors that contribute to the 
strategic aspect are positioned in Level III and Level II, namely, the ability to “understand the 
LCC and TCO technique”, “develop the organisation’s sustainability strategies” and “ability 
to optimise the building space”. Positioning at this level indicates that the factors have low 
driving power, but at the same time high dependency. They can be achieved with the help of 
the factors that have high driving power located at Level IV. This finding shows that strategic 
capabilities can be achieved if the FM personnel have a strong understanding of the 
fundamental aspects of sustainable development, such as sustainability issues that they may 
face, the sustainability aims and objectives they wish to achieve and the basic sustainability 
concepts such as long-term commitment and benefit for future generations (Crofton 2000; 
Takala 2011). These fundamental capabilities can be obtained in the system thinking 
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capability and anticipatory capability categories which were placed at a lower level in the 
interpretive structural model.    
Two interpersonal capability factors, namely, the “ability to work across disciplines” 
and the “ability to motivate other stakeholders” were placed in Level I. This indicates that 
they are the lower priority factors compared to the other factors. In addition, it is observed 
that the factors in the interpersonal capability category are closely related to the other factors 
since they are placed in almost every level of the hierarchical structure.    
The interpretive structural model provides a structure to map out the complex people 
capability factors that support sustainable FM practices. To summarise, the main findings of 
the interpretive structural model for people capabilities are as follows: 
 According to the ISM analysis, the factors in the top level of the hierarchy have 
a low driving power because they would not lead to achieving any other factors 
above their own level. Meanwhile, the factors positioned in the lower level in 
the hierarchy, such as Level VI, have a high driving power and high priority and 
can lead to the achievement of the factors above their level. For example, Factor 
12 “understand the design and construction issues related to FM practices” 
positioned in Level VI can lead to the achievement of factors in Level V 
namely, Factor 8, Factor 9, Factor 14, Factor 19 and Factor 21. The 
relationships and influences of each factor are shown by an arrow as indicated 
in the model.  
 The interpretive structural model shows that strategic capability factors, 
including, “understand the design and construction issues related to FM 
practices” and “familiar with the building system” are at the bottom of the 
hierarchy (Level VI) which indicates high driving power and high priority. 
Thus, it is recommended that FM personnel pay more attention to the 
enhancement of these two factors in order to support the implementation of the 
sustainability agenda in FM practices.  
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 Meanwhile, the factors related to interpersonal capabilities are primarily at the 
top of the hierarchy (Level I), including, “ability to work across disciplines” and 
“ability to motivate other stakeholder” which indicates that these factors have 
lower priority.   
 The factors in the middle of the hierarchy (Level II to Level IV) consist of a 
mixture of factors in three categories of strategic capability, anticipatory 
capability and interpersonal capability factors. This means that all these factors 
are interrelated and cannot be achieved in isolation. 
 An interesting finding from the interpretive structural model is in terms of the 
priority level of system thinking factors. Both factors in this category, namely 
Factor 9 “understand the meaning, goal and issues of sustainable development” 
and Factor 22 “understand the bigger picture of sustainable development” were 
positioned in Level V which indicated a quite high driving power. This finding 
contradicts with the findings of the significance level of people capability 
factors as discussed in Chapter 4 (Section 4.5.6). This finding revealed that in 
order to work towards sustainability, the ability to understand the fundamental 
concepts of sustainable development and to see sustainability concepts 
holistically is crucial.  
 The ISM analysis provides a direction for FM personnel or organisations when 
deciding what factors should be prioritised among all the critical people 
capability factors in their endeavours to promote the sustainability agenda in 
FM practices.  
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7.4 RESEARCH FINDINGS BASED ON CASE STUDIES 
In order to enhance the implementation of the people capabilities that support 
sustainable FM practices, a set of guidelines to demonstrate the actions and potential effects 
of each people capability factor is recommended. These guidelines were developed from the 
findings of the case studies. Prior to the interviews, the experts were asked about the people 
capability factors in relation to: (1) what can be done to acquire capabilities to deal with these 
factors, and (2) how these factors can support the application of sustainability in their practice 
as discussed in Chapter 6 (Section 6.3.1). These questions were asked to systematically elicit 
data and information from the case project representatives for the identification of the 
relevant actions and potential effects of each of the people capability factors as discussed in 
Section 6.3.1. Through the identification and integration of the different perceptions and 
priority needs of the experts, a set of guidelines was developed. The guidelines can provide 
direction for FM personnel seeking to encapsulate the sustainability agenda in their practice. 
These guidelines are presented in detail in the following text boxes.     
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Guideline 1: Understand the design and construction issues related to FM practices 
Category Strategic actions Potential effects 
Strategic 
capabilities 
 Consider the LCC and TCO 
concept in accessing green 
alternatives  
 Choose material that is durable 
and lasts for a long time in order 
to have a good impact on the 
total cost of ownership of a 
facility 
 Improve communication skills 
 Improve negotiation skills 
 Involve during the planning, 
design and construction stage of 
project development 
 Support the implementation of 
life-cycle contract in order to 
enhance FM early involvement 
in project development  
 Reduce the building 
maintainability issue 
 FM personnel have the 
opportunity to contribute 
sustainability ideas such as in the 
selection of material, equipment, 
machinery, etc during the design 
stage of the construction project 
 Stimulate the improvement of  the 
procurement strategy that 
involves FM roles in the early 
stage of the construction 
development, such as: Private 
Finance Initiative (PFI) / Public 
Private Partnership (PPP) 
 
Guideline 2: Familiar with the building system 
Category Strategic actions Potential effects 
Strategic 
capabilities 
 
 
 
 
 
 
 
 
 
 
 Involve the building operators 
during the design phase to 
prevent design problems that 
might lead to operation and  
maintenance issues over time 
 Involve the building operators in 
new sustainability initiatives 
such as retro commissioning, 
energy conservation and 
pollution prevention to provide 
learning opportunities 
 Collaborate between building 
operators and senior staff or 
project consultants to provide 
skill building and cross-training 
 Consider the client's operational 
needs 
 Apply the Computer-Aided 
Facility Management (CAFM) 
system to assist in facility 
maintenance and sustainability 
initiatives 
 Increase the FM professionals’ 
creativity in the way they modify 
the system operation 
 Improve energy efficiency 
 Improve water efficiency 
 Improve waste reduction 
 Encourage the application of the 
automated building systems that 
support sustainability practice 
 Enhance the building system 
design in terms of the capacity 
and flexibility to meet the 
building usage load or building 
requirement 
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Guideline 4: Understand the bigger picture of sustainable development 
Category Strategic actions Potential effects 
System thinking 
capabilities 
 Participate in sustainability 
initiatives conferences/seminars 
to learn about the sustainable 
development concept, 
challenges, opportunities and 
benefits  
 Share experience and expertise 
with other stakeholders 
 Improve communication 
between and across professional 
group 
 
 Encourage holistic view of 
sustainability 
 Develop a fundamental 
understanding of the 
interrelationship between the 
natural and human systems 
 Develop the awareness of the 
effect of present activities on the 
long-term at both local and global 
levels  
 
 
 
 
 
 
Guideline 3: Understand the meaning, goals and issues of sustainable development 
Category Strategic actions Potential effects 
System thinking 
capabilities 
 Participate in sustainability 
initiatives conferences/seminars 
to learn about the sustainable 
development concept, 
challenges, opportunities and 
benefits  
 Share experience and expertise 
with other stakeholders 
 Improve communication 
between and across professional 
groups 
 Develop the awareness of 
sustainability implementation in 
FM practices 
 Develop a primary understanding 
of the importance of sustainable 
practice considerations 
 A pre-requisite for the 
formulation of the right 
sustainability goals, strategies and 
action plans 
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Guideline 5: Identify the direct and indirect consequences and risk of any decision to people 
and eco-systems 
Category Strategic actions Potential effects 
Anticipatory  
capabilities 
 Apply the systematic decision-
making technique 
 Gather information regarding the 
issues that need to be addressed  
 Identify the list of solution 
alternatives 
 Use wise judgment criteria to 
determine the pros and cons of 
each alternative 
 
 Able to predict the impact of 
current project decisions or plans 
on people or eco-systems in the 
future 
 Predict the risk of current 
decision-making to future 
generations and the environment 
 Reduce the risk of an 
environmental issue face by 
future generations 
 
 
Guideline 6: Vision for a better future 
Category Strategic actions Potential effects 
Anticipatory  
capabilities 
 Apply the visioning exercise 
approach by answering 
questions such as: where are we 
now (current state), where are 
we going (based on past, present 
and future trends), where do we 
want to be (vision statement) 
and how do we get there (action 
plan) 
 Use the forecasting technique by 
applying past data points and 
projecting into the future with 
the consideration of certain 
conditions 
 Use the back casting technique 
which involves working 
backward from future goals to 
the present after evaluating how 
the future could be managed and 
constructed to achieve possible 
scenarios for attaining the 
desired goals. 
 Enhance the awareness regarding 
sustainability among stakeholders 
 Enhance the empathy for the 
betterment of the future 
 Assist in the formulation of the 
right sustainability goals, 
strategies and action plans 
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Guideline 7: Ability to specify the energy and environmental goals to associated stakeholders 
Category Strategic actions Potential effects 
Strategic  
capabilities 
 Communicate both orally and in 
writing to encourage the 
sustainability initiative in areas 
such as energy saving, water 
saving, waste reduction and 
environmental concern with all 
stakeholders   
 Share experience and expertise 
with other stakeholders 
 Establish clear line of 
communication 
 Prepare the relevant 
documentation to enhance the 
stakeholders' understanding of 
the sustainability initiative 
 Be a role model to other 
stakeholders 
 
 Enhance the agreement among 
the stakeholders to support 
sustainability efforts 
 Facilitate the collaboration 
process among the FM 
stakeholders involved in 
sustainability efforts 
 Share the sustainability goals, 
strategies and action plans with 
other stakeholders both inside and 
outside of the organisation 
 
 
 
Guideline 8: Self-motivated 
Category Strategic actions Potential effects 
Interpersonal 
capabilities 
 Be passionate to drive 
improvements in regard to the 
sustainability agenda  
 Share experience and expertise 
with other stakeholders 
 Prepare yourself with the 
knowledge related to 
sustainability practices 
 Meet with a lot of people to 
share ideas regarding 
sustainability 
 
 Develop a strong will in 
individual FM personnel to 
implement sustainability in FM 
practices 
 Enhance the individual FM 
personnel's enthusiasm to push 
the sustainability effort forward 
 A pre-requisite to influence other 
stakeholders to support 
sustainability efforts  
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Guideline 9: Take a long-term perspective 
Category Strategic actions Potential effects 
Anticipatory 
capabilities 
 Apply the systematic decision-
making technique 
 Apply the visioning exercise 
approach by answering 
questions such as: where are we 
now (current state), where are 
we going (based on past, present 
and future trends), where do we 
want to be (vision statement) 
and how do we get there (action 
plan) 
 Use the forecasting technique by 
applying past data points   and 
projecting into the future with 
the consideration of certain 
conditions 
 Use the back casting technique 
which involves working 
backward from future goals to 
the present after evaluating how 
the future could be managed and 
constructed to achieve possible 
scenarios for attaining the 
desired goals 
 Improve the understanding on the 
benefits of LCC and whole-life 
value of a facility to support 
sustainability efforts 
 Predict future hurdles, potential 
risks and issues 
 Assist in the formulation of the 
right sustainability goals, 
strategies and action plans 
 Assist in promoting the concept 
of intergenerational equity that 
requires present society to act in a 
way that preserves or enhances 
the opportunities for future 
generations to live sustainably 
 
 
Guideline 10: Identify the short-term and long-term consequences and risk of any 
decision/plan 
Category Strategic actions Potential effects 
Anticipatory 
capabilities 
 Apply the systematic decision-
making technique by carefully 
evaluate the strengths, 
weaknesses, opportunities and 
threats of each solution 
alternatives 
 Gather information regarding the 
issues that need to be addressed 
 Identify the list of solution 
alternatives 
 Use wise judgment criteria to 
determine the pros and cons of 
each alternative 
 Anticipate the future effect of any 
decision 
 Prepare for the events that have 
been anticipated 
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Guideline 11: Communication skills 
Category Strategic actions Potential effects 
Interpersonal 
capabilities 
 Prepare yourself with the 
knowledge regarding 
sustainability 
 Be confident 
 Practise communication skills 
 Share experience and expertise 
with others 
 Meet with a lot of people to share 
ideas regarding sustainability 
 Prepare a relevant handout when 
communicating with other 
stakeholders 
 Learn new technologies that can 
aid the communication process 
 Learn new technologies that can 
make presentations more 
interesting 
 
 Assist in convincing other 
stakeholders to support 
sustainability practices 
 Assist to best describe any 
information that needs to be 
disseminated to all stakeholders  
 Build confidence to influence the 
top management in considering 
sustainability initiative proposals 
 Build the confidence to explain 
sustainability-related information 
clearly to all parties involved in 
decision-making 
 Enhance the qualities required of 
a team leader  
 
 
Guideline 12: Courage to make changes 
Category Strategic actions Potential effects 
Interpersonal 
capabilities 
 Gain knowledge regarding 
sustainability efforts 
 Be confident/convincing 
 Develop strong interest to drive 
the sustainability agenda forward 
 Be fully committed to 
implementing sustainability 
initiatives 
 
 
 Assist the individual FM 
personnel to stand by his/her 
opinion and to defend it  
 Assist in convincing other 
stakeholders to support 
sustainability practices 
 Build confidence to influence the 
top management in considering 
sustainability initiative proposals 
 Enhance the qualities required of 
a leader in sustainability efforts   
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Guideline 13: Collaboration skills 
Category Strategic actions Potential effects 
Interpersonal 
capabilities 
 Develop effective 
communication 
 Develop negotiation skills 
 Be open to accepting a different 
opinion 
 Be willing to listen to others and 
to respect and tolerate with 
views, opinions and values 
 Practise conflict resolution skills 
 Develop participation skills 
 Enhance the ability of all the 
stakeholders to work together to 
achieve sustainability goals 
 Improve the relationship between 
the stakeholders because every 
party involved has their strengths 
and limitations towards 
sustainability implementation 
efforts 
 Assist in getting feedback on 
sustainability efforts 
 Enhance knowledge through 
sharing of ideas, expertise, 
experiences, etc. especially in 
terms of lessons learned from 
previous events 
 Assist in the decision-making 
process in regard to sustainability 
efforts 
 Enhance mutual learning  
 
 
Guideline 14: Ability to plan and implement sustainability efforts 
Category Strategic actions Potential effects 
Interpersonal 
capabilities 
 Develop a strong interest to drive 
the sustainability agenda forward 
 Be fully committed to implement 
sustainability initiatives 
 Self-motivated 
 
 
 Drive the FM personnel to be self 
-initiator 
 Drive the FM personnel to be able 
to work independently toward 
sustainability efforts 
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Guideline 15: Ability to monitor and maintain equipment efficiency 
Category Strategic actions Potential effects 
Strategic 
capabilities 
 Conduct maintenance measures 
such as scheduled maintenance, 
preventive maintenance and 
predictive maintenance  
 Apply of the Computer-Aided 
Facility Management (CAFM) 
system to assist in facility 
maintenance and sustainability 
initiatives 
 
 Assist in performing diagnostic 
tests to ensure equipment is 
operating at designed efficiencies 
 Assist in managing the equipment 
usage at the optimum level 
 Improve energy efficiency 
 Improve water efficiency 
 
 
 
Guideline 16: Understand the LCC and TCO technique 
Category Strategic actions Potential effects 
Strategic 
capabilities 
 Understand that the total cost of 
ownership of an asset is often far 
greater than the initial capital cost 
 Gain knowledge in the prediction 
of the utilisation pattern of the 
asset over time 
 Understand the nature, scale and 
trends of operating costs 
 Realise the need and cost of 
maintenance activities over time 
 Understand the opportunity cost 
of alternative investment that 
involves the green option 
 Understand the prediction of the 
length of the asset’s useful life 
 Understand that the main goal of 
assessing LCC is to generate a 
reasonable approximation of costs 
that is consistently derived over 
all feasible alternatives, rather 
than trying to achieve a perfect 
answer 
 Be systematic, realistic and 
detailed in estimating the future 
flow of real costs 
 
 Assist in translating clients need 
statement during the design stage 
of project development 
 Enhance the consideration of the 
sustainability agenda during the 
design stage 
 Assist in the planning for long-
term and future use of the facility 
 Assist FM personnel in their 
argument to convince top 
management or decision-maker 
about the benefits of 
sustainability (in terms of social, 
environmental and economic 
benefits) for the long run 
 Assist in understanding the future 
liabilities of the facility    
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Guideline 18: Understand the whole-life value concept 
Category Strategic actions Potential effects 
Strategic 
capabilities 
 Understand that the total cost of 
ownership of an asset is often far 
greater than the initial capital cost  
 The whole-life value concept can 
be introduced during the value 
management workshop in the 
planning stage of the project 
development 
 Consider the long-term 
perspective in the decision-
making process 
 
 Enhance the consideration of the 
sustainability agenda during the 
design stage  
 Assist in the planning for long-
term and future use of the facility 
 Reduce the unnecessary wastage 
and unnecessary loss of 
opportunity over the  life-cycle of 
a facility 
 Encourage involvement of FM 
team at the early stage (planning 
and design stage) of project 
development 
Guideline 17: Develop the organisation’s sustainability strategies 
Category Strategic actions Potential effects 
Strategic 
capabilities 
 Apply the strategic planning 
approach, including, evaluate the 
strengths, weaknesses, 
opportunities and threats 
approach, benchmarking and 
setting the appropriate goals and 
objective  
 Gain a thorough understanding 
of the overall strategy of the 
organisation, especially the 
financial aspect  
 Build good relationship with the 
leadership of the organisation in 
order to convince them of the 
benefits of sustainability 
 Demonstrate good leadership 
qualities 
 Involve the roles of all 
stakeholders such as the top 
management personnel, FM 
team and end-users in the 
development of the 
sustainability strategies 
 
 Enhance the likelihood of 
sustainability implementation by 
structuring the strategy  
 Improve the collaboration among 
all stakeholders in supporting 
sustainable practice 
   
202 
Discussion and Findings 
 
 
Guideline 20: Develop a good relationship with the organisation's top management 
Category Strategic actions Potential effects 
Strategic 
capabilities 
 Build trust from top 
management 
 Build a good track record of 
solid performance 
 Implement a well-structured 
system and process of 
communication with the top 
management 
 Develop effective 
communication in both oral and  
written mediums 
 Demonstrate good leadership 
qualities 
 
 Assist in influencing and 
convincing the leadership to 
implement the sustainability 
agenda 
 Facilitate the discussion and 
negotiation process regarding the 
organisation's sustainability 
strategy 
 
 
 
Guideline 19: Ability to optimise the building space 
Category Strategic actions Potential effects 
Strategic 
capabilities 
 Apply space management 
technique to optimise the building 
usage 
 Perform a simulation to identify 
the space required for a certain 
facility/building to optimise the 
space usage 
 Conduct a building audit to 
monitor if the space is being used 
effectively 
 Apply the Computer-Aided 
Facility Management (CAFM) 
system to assist in space planning 
and management as well as in 
sustainability initiatives 
 
 Enhance the concept of ‘value for 
money’ whereby all the space in 
the facility/building must be fully 
utilised 
 Improve energy efficiency 
 Improve water efficiency 
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Guideline 21: Understand the organisation’s financial strategy 
Categories Strategic actions Potential effects 
Strategic 
capabilities 
 Gain the confidence of the 
finance officer of the 
organisation 
 Build a good working 
relationship with the finance 
team 
 Give evidence on the benefits of 
sustainability to the financial 
aspects of the organisation 
 Develop effective 
communication in both oral and  
written mediums 
 
 Enhance the opportunity to 
achieve sustainability goals 
 Enhance the understanding of the 
LCC and whole-life value 
concepts to support sustainability 
efforts 
 Develop a strong primary step 
towards the implementation of 
sustainable practices 
 
 
Guideline 22: Ability to work across disciplines 
Category Strategic actions Potential effects 
Interpersonal 
capabilities 
 Work as a team towards the 
achievement of sustainability 
goals 
 Practise negotiation skills 
 Practise collaboration skills 
 Gain knowledge in other related 
disciplines to ease the 
collaboration process  
 Be open to accepting a different 
opinion 
 Be willing to listen to others and 
to respect and tolerate their 
views, opinions and values 
 Practise conflict resolution skills 
 Develop participation skills 
 
 Assist in the decision-making 
process since the decision for 
sustainability must be supported 
by all the stakeholders involved 
 Enhance the collaboration across 
the organisation to support 
sustainable practices 
 Assist wider engagement among 
the stakeholders towards 
sustainability efforts 
 Enhance the exchange of idea in 
order to get the best alternative 
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Guideline 23: Ability to motivate other stakeholders 
Category Strategic actions Potential effects 
Strategic 
capabilities 
 Be confident in order to 
convince other people to support 
the sustainability agenda 
 Self-motivated 
 Encourage other stakeholders by 
working together and 
understanding their contribution 
towards the achievement of 
sustainability 
 Be patient in facing the 
challenges  
 Do not give up easily 
 Practise communication skills 
 Be consistent and persistent 
 
 Convince other stakeholders of 
the importance of their roles and 
actions to support sustainability 
practice  
 Enhance the collaboration across 
the organisation to support 
sustainable practices 
 Enhance the participation of all 
the stakeholders involved in 
supporting sustainable practices 
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7.5  FINDINGS RELATED TO THE EXTANT LITERATURE 
 The literature on the people capabilities that support the sustainability endeavour in the FM 
field was published in recent decades as reviewed in Chapter 2 (Section 2.2.5). Some of the 
findings in the present study refine the existing studies in this area and some contribute new 
information. Firstly, the findings indicate that the FM sector has paid attention to sustainable 
development and made relatively good progress in implementing sustainable practices in recent 
years. It can be said that more facility managers and building owners have begun to show an 
interest in sustainability. A noticeable comparison to the past is the remarkable increase in the 
number of studies relating to technical aspects, such as building energy performance and energy 
efficiency, which aim to deal with the sustainability endeavour strategically, as shown in the 
analysis of sustainability research in the FM sector in Chapter 2 (refer to Table 2.4). The findings 
of the present study mirror the existing literature by indicating that, in the effort to support 
sustainability in the FM sector, most of the critical people capability factors are factors that can 
contribute to the technical and strategic aspects such as familiarity with the building system, 
understanding the organisation’s financial strategy and the ability to monitor and maintain 
equipment efficiency, to name a few.  
 Secondly, the findings of the present study indicate that the initiatives for the FM sector to 
expand into sustainable practices should be backed by the readiness and willingness of the 
industry practitioners to improve their knowledge, enhance their capabilities and skills, and adopt 
a new mind-set and attitudes, as many interviewees admitted. The interviews in this study 
included discussions about the significant capabilities needed to pursue sustainability, which 
yielded profound insights from the FM personnel and verified the theoretical assumptions. Lastly, 
the people capability factors required to promote the sustainability endeavour in FM were 
identified and prioritised from more perspectives, including the strategic, anticipatory, 
interpersonal and system thinking aspects.  
 This research also adds new information to the existing body of knowledge. The 
interrelationship and influence among people capability factors is revealed by developing a 
structural model of hierarchy which presents the factors with driving power (i.e. familiarity with 
the building system and understanding the design and construction issues related to FM 
practices), linkages (i.e. communication skills, taking a long-term perspective and understanding 
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the whole-life value concept) and the dependent variable (i.e. ability to work across disciplines 
and ability to motivate other stakeholders). This model can provide a direction for FM personnel 
in deciding the factors that should be prioritised among all the critical people capability factors in 
their efforts to promote the sustainability agenda in their practices (see Figure 7.3). In addition, 
the suggestions for enhancing the application of the people capability factors to support 
sustainable practice were sourced from experienced and knowledgeable experts and can be used 
by practitioners as instruction guidelines that demonstrate the actions and potential effects of each 
factor (see Section 7.4). The gathered information reflects some common factors for sustainable 
practice delivery, and also reveals more specific details with regard to the unique FM context. For 
example, in order to promote sustainable practices in FM, one of the important capability factors 
is to integrate sustainability initiatives with the understanding of the concept of life-cycle analysis 
and the financial strategies of the organisation. The emphasis on the cooperation between all 
stakeholders from the managerial level to the technical staff who are involved in an FM project 
was also highlighted by participants.     
7.6 SUMMARY 
This chapter discussed the synthesised findings of the three methods adopted in this 
research, namely, the questionnaire survey, interpretive structural modelling and case studies, 
with reference to the analyses and discussion in Chapters 4, 5 and 6.  
Firstly, the statistical analysis and review of the previous literature provided a basis for the 
identification of 23 critical people capability factors and the development of the conceptual 
framework comprising the four categories of strategic capability, anticipatory capability, 
interpersonal capability and system thinking capability. The next phase involved the use of a pair-
wise comparison study to reinforce the findings and to develop the interpretive structural model 
of the people capability factors. The proposed interpretive structural model shows that almost all 
the people capability factors are interrelated and cannot be achieved in isolation. However, two 
factors in the strategic capability category, namely, “familiarity with the building system” and 
“understanding the design and construction issues related to FM practice” have high driving 
power and the potential to make a significant contribution to the sustainability agenda. This 
analysis provides a direction for FM personnel to differentiate the independent and dependent 
factors and help them to focus on the enhancement of those people capability factors that are 
   
207 
Discussion and Findings 
most important for promoting the sustainability agenda in FM practices.  On a practical level, 
these critical factors need to be addressed in order to support sustainable FM practice 
implementation. Finally, the research conducted three case studies of professional FM practices 
in order to finalise the developed people capabilities framework and interpretive structural model. 
Then, by synthesising all the findings from the three distinctive research phases, a set of 
guidelines to demonstrate the strategic actions and potential effects of each people capability 
factor was established to promote the sustainability endeavour in FM practices.  The final section 
of this chapter presented the findings in relation to the extant literature in order to reconcile and 
cross-reference the findings with the existing literature. The next chapter provides a summary of 
the thesis, identifies the limitations in the study and suggests promising directions in future 
research. 
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Chapter 8 Conclusion 
8.1 INTRODUCTION 
This thesis was structured in eight chapters. The problem was identified and the 
research objectives were highlighted in Chapter 1. In Chapter 2, an extensive literature 
review was conducted to determine the potential people capability factors to support 
sustainability in FM practices.  The identified research gap and research objectives led to the 
development of the research design, as discussed in Chapter 3. Chapter 4 reported on the data 
analysis and findings from the questionnaire survey. Chapter 5 presented the data analysis 
and findings from the pair-wise comparison study and Chapter 6 discussed the data analysis 
and findings from the case studies. Chapter 7 summarised all the findings and elaborated on 
the potential people capability factors to be integrated to support sustainability in FM 
practices, the consensus among the key stakeholders and the hierarchical model for 
implementation, before presenting the guidelines. 
The achievement of the research is demonstrated in this chapter through a reviewed 
reconciliation of the research objectives and development processes and presentation of the 
key findings in the conclusion. The contributions and limitations of the research are 
discussed, and recommendations for future research are made.  
8.2 REVIEW OF RESEARCH OBJECTIVES AND DEVELOPMENT PROCESSES 
The research objectives were established when the research gap was identified through 
the literature review as discussed in Chapter 2. This process provided an opportunity to fill 
the gaps in theory and practice by establishing the following research objectives: 
 Research objective 1: To determine the current implementation status of the 
people capabilities approach in promoting sustainability in FM practices. 
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 Research objective 2: To identify the critical people capability factors in 
improving sustainability effort in FM practices. 
 Research objective 3: To develop a people capability framework to enable FM 
personnel to promote the implementation of sustainability agenda in FM 
practices. 
 
The objectives provided a clear direction and strong basis upon which to achieve the 
overall aim of the research. The aim of the research was to formulate a people capabilities 
framework to promote the implementation of sustainability deliverables in the FM practices. 
Subsequently, the research was facilitated by the adoption of an appropriate research 
methodology. Three interrelated but distinctive approaches to data collection were selected 
and adopted in this research, namely: 
1) Questionnaire survey of industry professionals. 
2) Pair-wise comparison study among experienced practitioners. 
3) Case studies to collect expert opinions and real-life project information. 
 
A broad range of people capability approaches to supporting sustainability as perceived 
by researchers and practitioners was identified through the review of the literature at the 
beginning of the research. In fulfilling the first objective, the literature review identified 60 
potential people capability factors for supporting the sustainability implementation. The 
questionnaire survey was designed based on these identified factors. The survey was 
conducted to examine the suitability and criticality of these factors in FM practices 
implementation. Through statistical analysis of the questionnaire survey data, 23 critical 
factors were identified and a conceptual framework was produced, thus, achieving the second 
objective of this research. Consequently, the pair-wise comparison study involving the FM 
expert helped achieve the third objective by providing a strong basis for the establishment of 
the structural model. In addition, the findings from the three FM case studies have also 
meaningfully enriched the third objective with the establishment of a set of guidelines for the 
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enhancement of people capability factors that support sustainable FM practices. The 
outcomes of this research can assist FM personnel to improve their capabilities in order to 
support the implementation of sustainability measures.  
8.3 CONCLUSIONS ON THE RESEARCH OBJECTIVES 
8.3.1 Research Objective 1 
R.O.1: To determine the current implementation status of the people capabilities approach in  
promoting sustainability in FM practices. 
 The first objective was outlined to answer the first research question of this research, 
“What are the perspectives of FM personnel towards people capability issues that influence 
their professional practices?”. 
The literature study (in Chapter 2) identified that the lack of capabilities and skills 
among FM personnel is one of the factors that has led to the limited implementation of 
sustainability in FM practices. Even though the interest in and awareness of the importance of 
sustainability has increased among the FM stakeholders, due to a degree of deficiency in FM 
personnel’s capabilities, skills and knowledge, their potential to effectively contribute to the 
sustainability agenda is compromised. This issue has impacted on the application of the 
sustainability agenda as only a few FM professionals embrace the sustainability concept 
positively and implement it in their operations.  
The substantial benefits of the implementation of sustainability measures in FM 
practices (e.g. reducing energy consumption and waste, and increasing productivity, financial 
returns and standing in the community) have been the catalyst for the FM stakeholders to 
consider its application.  To perform this task, it is important for FM personnel to develop 
new ways of working to meet the sustainability assessment criteria. They also need to 
increase their capabilities and skills in order to perform new and changing tasks in dealing 
with the challenges posed by the sustainability agenda. Therefore, the improvement of the 
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sustainability agenda in FM practices can be initiated with the enhancement of the aspects of 
personnel capability and skill. 
In addition, it was identified through the review of the literature published from 2000 to 
2012 related to the research agenda in regards to sustainability in FM sector shows that, there 
was a significance difference in the percentage of sustainability studies that focused on the 
technical-based approach (e.g. energy efficiency initiatives, life-cycle assessment and 
performance evaluation) compared to the studies that focused on the people-centred approach 
at 86% and 14% of the publication, respectively (refer to Section 2.2.5). This finding 
demonstrates the scarcity of research that places on emphasis on the people-centred approach 
(e.g. people capabilities, skills and personal motivation), even though the benefits of this type 
of approach are promising. Therefore, there was an identified research gap that needed to be 
filled with the consideration of the people capability issue since it is considered as the key 
enabler in implementing and managing the sustainability agenda.    
In this study, 60 people capability factors that can potentially support the 
implementation of sustainability measures were identified. The factors were summarised in 
Chapter 2 (Table 2.5). A review of large body of relevant literature was conducted in order to 
obtain a holistic view on all aspects of people capabilities in relation to the promotion of 
sustainability. Since these capabilities were identified through wide-ranging sustainability 
considerations from a variety of perspectives and experiences, there was a need to identify 
the most relevant aspects specific to the FM context. In addition, it was necessary to establish 
the relative importance and ranking of the factors through the application of statistical 
measures. 
The findings of the literature review were used to develop a questionnaire survey to 
investigate the critical people capability factors for specific application in the FM sector. As 
the identified factors were the result of an extensive literature review, they provided a holistic 
overview of the people capability factors that need to be considered to support the application 
of sustainability in FM practices. This was an imperative step towards achieving the next 
research objective.  
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8.3.2 Research Objective 2 
R.O. 2: To identify the critical people capability factors in improving sustainability effort in 
FM practices. 
 The second objective of this research was developed to answer the research question 
2, “What are the specific people capability factors that will assist personnel to promote 
sustainable FM practices?” 
To achieve the second research objective, a questionnaire survey was selected as the 
primary tool to explore the opinions of the FM personnel regarding the people capability 
factors that will assist them to promote sustainability in FM practices. Questionnaire studies 
can provide less biased results if compared to other instruments (Fowler 2014). The 
questionnaire survey was designed based on the people capability factors identified in the 
literature review. The respondents were asked to rate the level of significance of each of these 
factors based on their experience and judgement. The survey collected data from different 
FM stakeholders with diverse professional roles and responsibilities including facility 
managers, consultants, directors and engineers. The data were then analysed by comparison 
and synthesis.  
The statistical analysis of the data collected in the questionnaire survey revealed 23 
critical people capability factors that had significant potential to support sustainable FM 
practices. These factors were: (1) understand the LCC and TCO technique, (2) understand the 
whole-life value concept, (3) the ability to work across disciplines, (4) develop good 
relationships with the organisation's top management, (5) take a long-term perspective, (6) 
understand the organisation’s financial strategy, (7) the ability to motivate other stakeholders, 
(8) self-motivated, (9) understand the meaning, goals and issues of sustainable development, 
(10) identify short-term and long-term consequences and risk of any decision/plan, (11) the 
ability to optimise the building space, (12) understand the design and construction issues 
related to FM practice, (13) familiar with the building system, (14) vision for a better future, 
(15) develop the organisation's sustainability strategies, (16) communication skills, (17) 
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collaboration skills, (18) the ability to plan and implement sustainability efforts, (19) identify 
direct and indirect consequences and risk to people and ecosystems, (20) the ability to 
monitor and maintain equipment efficiency, (21) the ability to specify the energy and 
environmental goals to associated stakeholders, (22) understand the bigger picture of 
sustainable development, and (23) courage to make changes. 
The conceptual framework presented in Chapter 7 (Figure 7.2) illustrated the clear links 
between these 23 critical people capability factors in supporting sustainable FM practices. 
These 23 critical factors were classified into four categories of people capabilities, namely, 
strategic capability, anticipatory capability, interpersonal capability and system thinking 
capability. The top two factors in the rankings were in the strategic capability category, 
namely “understand the LCC and TCO technique” and “understand the whole-life value 
concept”. These two factors echo the argument by Hodges (2005) that facility managers need 
to recognise the importance of life-cycle cost concept. Operation and maintenance represent  
a significant proportion of expenses in the overall cost of building assets and is regarded as a 
driving force of sustainable practices (Fuller 2010; Hodges 2005; Shah 2007, Wang et al. 
2013). The other critical factors in the strategic capability category included “develop good 
relationship with the organisation's top management”, “understand the organisation’s 
financial strategy”, “ability to optimise the building space”, “understand the design and 
construction issues related to FM practice”, “familiar with the building system”, “develop the 
organisation's sustainability strategies”, “ability to monitor and maintain equipment 
efficiency”, and “ability to specify the energy and environmental goals to associated 
stakeholders”. 
In the anticipatory capability category, four critical factors were identified. These 
factors were; “take a long-term perspective”, “identify short-term and long-term 
consequences and risk of any decision/plan”, “vision for a better future”, and “identify direct 
and indirect consequences and risk to people and ecosystems”. These four factors directly 
relate to the concept of sustainability which is seen as a long-term future orientation and 
envisioning that involves the anticipation and prevention of harmful unintended 
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consequences and concern for the wellbeing of future generations as discussed in Chapter 7 
(Section 7.2.2).  
It is also important to note that the factors in the interpersonal capability category also 
received a higher ranking from the respondents. There were seven critical factors identified in 
this category. The “ability to work across disciplines” was ranked at the top compared to the 
other factors, namely, “ability to motivate other stakeholders”, “self-motivated”, 
“communication skills”, “collaboration skills”, “ability to plan and implement sustainability 
efforts” and “courage to make changes”. This finding suggests an awareness among key 
stakeholders regarding the importance of the ability to cooperate, collaborate and negotiate 
with a diverse range of stakeholders in their own discipline and in other disciplines in order 
for them to perform their roles in sustainability endeavours.  
In the system thinking capability category, two critical factors were identified. These 
factors were: “understand the meaning, goals and issues of sustainable development” and 
“understand the bigger picture of sustainable development”. The factors in this category were 
related directly to the fundamental understanding of sustainable development such as the 
issues, definitions and goals. However, the factors in this category received a low ranking 
from the respondents who considered them to be less viable factors. 
The ranking of the critical people capability factors in this research showed that the 
factors that contribute to strategic capability were considered to be more significant than the 
factors in other categories. The identification of these critical factors paves the way to plan 
efficient strategies with regard to promote sustainability agenda in FM practices.    
8.3.3 Research Objective 3 
R.O. 3: To develop a people capability framework to enable FM personnel to promote the 
implementation of sustainability agenda in FM practices. 
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 The research question being answered by research objective 3 was “How can FM 
professionals use the identified people capability factors to promote sustainability in FM 
practice?”. 
In order to assist FM professionals in applying the identified people capability factors 
in their FM projects, this research investigated the actions involved in embedding 
sustainability considerations in real projects, and identified the tools, resources and guidelines 
that can assist these actions. The main findings were presented in the proposed interpretive 
structural model (Figure 7.3) and guidelines (Section 7.4).   
The model was developed to provide a clear hierarchy of each of the critical factors 
identified from the statistical analysis. The interrelationships of each of the factors were 
investigated in order to identify the level of influence of each factor. Through the application 
of the pair-wise comparison study as the data collection method and ISM techniques for data 
analysis, the interpretive structural model of people capability factors was developed to assist 
FM personnel to take appropriate steps in supporting the sustainability agenda in FM 
practices. Once the hierarchy of each people capability factor was known, the factors that 
should be prioritised and given the most urgent attention could be identified.  
The developed interpretive structural model presented in Chapter 7 (Figure 7.3) shows 
six levels of hierarchy. As illustrated in the model, it is seen that Factor 12 “understand the 
design and construction issues related to FM practice” and Factor 13 “familiar with the 
building system” were in Level VI. Factor 8 “self-motivated”, Factor 9 “understand the 
meaning, goal and issues of sustainable development”, Factor 14 “vision for a better future”, 
Factor 19 “identify the direct and indirect consequences of any decision and risk to people 
and eco-systems”, Factor 21 “ability to specify the energy and environmental goals to 
associated stakeholders” and Factor 22 “understand the bigger picture of significant aspects 
of sustainable development” were in Level V. Level IV contained factors such as Factor 5 
“take a long-term perspective”, Factor 10 “identify the short-term and long-term 
consequences and risk of any decision/plan”, Factor 16 “communication skills” and Factor 23 
“courage to make changes”. Level III consisted of Factor 1 “understand the LCC and TCO 
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technique”, Factor 2 “understand the whole-life value concept”, Factor 15 “develop the 
organisation's sustainability strategies”, Factor 17 “collaboration skills”, Factor 18 “ability to 
plan and implement sustainability efforts” and Factor 20 “ability to monitor and maintain 
equipment efficiency”.  
In addition, there were three factors in Level II, namely, Factor 4 “develop a good 
relationship with the organisation's top management”, Factor 6 “understand the organisation's 
financial strategy” and Factor 11 “ability to optimise the building space”. Meanwhile, Level I 
consisted of Factor 3 “ability to work across disciplines” and Factor 7 “ability to motivate 
other stakeholders”. 
The interpretive structural model provides a structure that maps the complex people 
capability factors that important to support sustainable FM practices. This model was 
developed to identify the priority of each critical factor and provide a hierarchical structure to 
guide FM personnel towards appropriate actions. As discussed in Chapter 5 (Section 5.3.6), 
according to ISM analysis, the factors in the top level of the hierarchy (Level I) would not 
lead to achieving any other factors above their own level. This mean that the factors 
positioned in top level of hierarchy have a low driving power. Meanwhile, the factors 
positioned in the lowest level in the hierarchy such as in Level VI, contains the factors that 
are the base of all the other factors. For example, the model (refer to Figure 7.3) indicated 
that Factor 12 “understand the design and construction issues related to FM practices” in 
Level VI can help the achievement of the factors positioned in Level V namely, Factor 8, 
Factor 9, Factor 14, Factor 19 and Factor 21. The rest of the relationships and influences of 
each factor can be seen in the model.   
From the model, it shows that “familiar with the building system” and “understand the 
design and construction issues related to FM practice” (both in the strategic capability 
category) were at the bottom of the hierarchy (Level VI) which indicates that these factors 
have a high driving power and high priority. Thus, it is necessary to pay more attention to the 
enhancement of these two factors in order to support the sustainability agenda. On the other 
hand, two factors in the interpersonal capability category, namely, “ability to work across 
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discipline” and “ability to motivate other stakeholders” were found to have lower priority. 
The factors in the middle of the hierarchy (Level II to Level IV) consist of a combination of 
factors in three categories of strategic capability, anticipatory capability and interpersonal 
capability factors. This means that all these factors are interrelated and cannot be achieved in 
isolation. It is interesting to identify from this model that the factors in the system thinking 
capability category, namely, “understand the meaning, goal and issues of sustainable 
development” and “understand the bigger picture of significant aspects of sustainable 
development” were both positioned in Level V which indicates a quite high driving power. 
This finding reveals that in order to work towards sustainability, the ability to understand the 
fundamental concepts of sustainable development and to see sustainability concepts 
holistically is crucial. The interpretive structural model provides a direction for FM personnel 
or organisations when deciding what factors should be prioritised among all the critical 
people capability factors in their endeavours to promote the sustainability agenda in FM 
practices. 
In addition, in order to facilitate the effective application of the people capabilities 
necessary to support sustainable FM practices, a set of 23 specific guidelines was presented 
in Chapter 7 (Section 7.4) outlining the strategic actions and potential effects of each people 
capability factor. The following textbox shows the actions in Guideline 2 for Factor 13 
“familiar with the building system” as an example. This guideline provides FM personnel 
with tools and resources that can assist them to promote sustainability in FM practices. By 
using the findings from this research such as the developed model and guidelines, the FM 
personnel may identify the knowledge deficiencies and skills gap to assist them to implement 
relevant education and training and to develop new mind-sets and attitudes towards 
sustainability efforts.  
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Guideline 2 : Familiar with the building system 
Category Strategic actions Potential effects  
Strategic 
capabilities 
 Involve the building operators 
during the design phase to 
prevent design problems that 
might lead to operation and  
maintenance issues over time 
 Involve the building operators in 
new sustainability initiatives 
such as retro commissioning, 
energy conservation and 
pollution prevention to provide 
learning opportunities 
 Collaborate between building 
operators and senior staff or 
project consultants to provide 
skill building and cross-training 
 Consider the client's operational 
needs 
 Apply the Computer-Aided 
Facility Management (CAFM) 
system to assist in facility 
maintenance and sustainability 
initiatives 
 Increase the FM professionals’ 
creativity in the way they modify 
the system operation 
 Improve energy efficiency 
 Improve water efficiency 
 Improve waste reduction 
 Encourage the application of the 
automated building systems that 
support sustainability practice 
 Enhance the building system 
design in terms of the capacity 
and flexibility to meet the 
building usage load or building 
requirement 
  
Apart from the contributions of the research to the academic knowledge, the 
contribution of the research findings to the industry is also crucial in order to enhance the 
subject matter in the real world implementation. The third research question of this study was 
in line with this purpose because it aimed to investigate how to promote the implementation 
of the research findings by the industry practitioners. Throughout the course of this study, the 
researcher has engaged the industry practitioners in order to gain their views, perceptions and 
experiences related to the sustainability issues in FM practices and the potential of the people 
capability approach in managing these issues. In this process, it was observed that the 
industry practitioners were interested to know more about the findings of this research. 
Therefore, in order to introduce the research findings to the FM practitioners and to 
encourage them to support and improve sustainable practices, the following short-term and 
long-term approaches are suggested: 
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 The research findings such as the proposed model and guidelines will be 
distributed to the respondents in order to raise the awareness among the industry 
practitioners regarding the potential of the people capability approach to support 
the implementation of sustainability in FM.  
 Industry practitioners will be encouraged to give attention to the identified 
people capability factors that can support sustainable FM practices. 
 Interested FM practitioners will be encouraged to join an ongoing discussion on 
the body of knowledge on the people capability approach, effective strategies 
and the implementation process. This will help them to build their capabilities 
and skills to support the sustainability endeavour in their practices.   
 The platform offered by the Centre of Excellence of Facility Management at the 
Universiti Tun Hussein Onn Malaysia can be used to organise seminars, 
workshops and short courses with the industry practitioners with the 
collaboration of the FM associations in Malaysia and Australia. Networking 
with the FM associations was established during the conduct of this research.        
8.4 RESEARCH CONTRIBUTIONS 
The research contributions can be viewed from two different perspectives: the 
theoretical contributions and the industry practices contributions.  
8.4.1 Theoretical Contributions 
This thesis identifies the specific people capability factors that are required for FM 
personnel in pursuing sustainability endeavours in their practices. Framed within the FM context, 
the contribution of this thesis is significant due to the promising potential of the people 
capabilities approach in supporting sustainability practices, and the current paucity of academic 
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literature addressing people capabilities and explaining how personnel evolve their capabilities 
and skills. In doing so, the thesis extends the people capability literature by providing significant 
theoretical insight into people capability factors and how the people capabilities approach can be 
utilised to promote the implementation of sustainability in FM practices. 
This section discusses the key theoretical contributions of this research. Firstly, the research 
contributes to people-centred theory by focusing on the people capability aspect compared to 
previous research which has tended to place a greater emphasis on the technical-based aspects. 
Secondly, this research contributes to the empirical research that sheds light on the people 
capabilities approach in supporting sustainability in FM practices; therefore, a discussion of 
current research from a conceptual standpoint has been provided. Thirdly, it identifies the people 
capability framework which consists of the identification and compilation of critical people 
capability factors, the development of the people capability model capability to show the 
relationships and influences of each factor, and the development of practical guidelines to 
demonstrate the strategic actions and potential effects related to each factor.  
Each of these contributions is discussed in more detail as follows: 
(i) The introduction of the people-centred approach to focus on capabilities, skills and 
personal motivations in sustainability endeavours    
Although academic interest in the sustainability agenda in FM practices is 
increasing, research and scholarly investigation into the people-centred approach is 
relatively new. Most of the existing literature on sustainability endeavours in FM 
discusses the technical-based issues such as energy efficiency initiatives and life-
cycle assessment and performance evaluation; as a consequence, research into the 
people-centred approach has been neglected despite the sound advantages of this 
approach (Elmualim 2013; Sarpin and Yang 2013a, 2013b). As such, a core 
contribution of this research lies in its ability to direct attention to the importance of 
the soft issues addressed in the people-centred approach such as capabilities, skills 
and personal motivations to assist the implementation of sustainability measures. 
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(ii) Empirical research on people capabilities in supporting sustainability in FM 
practices 
People capability theory has been adopted in research relating to sustainability 
issues in different industries such as education, software engineering, 
manufacturing, human resource management, business and construction (Curtis 
1995; Gloet 2006; Hind et al. 2009; Putnam and Price 2005; Sterling and Thomas 
2006; Takala 2011; Wiek et al. 2011). These studies have highlighted the 
importance of people capabilities in achieving sustainability goals in their practices 
as well as in organisations. According to Gloet (2006) and van Kleef and Roome 
(2007), by having the right capabilities, professionals can help to ensure that 
sustainability principles influence management priorities and can encourage the 
implementation of sustainable practices. Human resources play an important role in 
stimulating the accomplishment of an organisation’s sustainability objectives 
(Jabbour and Santos 2008; Boudreau and Ramstad 2005). The personnel in an 
organisation can play an important role in ensuring the effectiveness of 
environmental management systems (Govindarajulu and Daily 2004). This is 
because, according to del Brio and Junquera (2003), environmental management is 
human resource-intensive and relies on the development of tacit skills through the 
employees’ involvement. Therefore, in order to improve the successful 
implementation of an organisation’s environmental management and sustainability 
efforts, the personnel should be backed with the relevant knowledge, capabilities 
and skill sets.   
Previous researchers have highlighted the issue of personnel and organisational 
capabilities as one of the key challenges that need to be addressed in the 
implementation of the sustainability agenda in FM practices (Hodges 2005; Shafii 
et al. 2006; Shah 2007; Shah 2012; Yang et al. 2005). The interviews conducted 
with the key players in the FM sector in this study have revealed similar findings. 
Most of the interviewees stated that, apart from managerial issues related to 
financial strategies and top management policies, the sustainability effort in FM 
   
222 
Conclusion 
 
should be assisted by the readiness of the FM professionals to enhance their 
capabilities and skills, improve their sustainability knowledge, and create new 
mind-sets and attitudes towards sustainability measures.            
This research enriches the literature in this area by making a theoretical 
breakthrough on the utilisation of people capabilities theory in the FM context. 
Previous research has revealed the need for FM professionals to improve their 
competencies and skills to handle sustainability issues (Elmualim 2013, Putnam 
and Price 2005). However, no research had been conducted to empirically 
investigate the capabilities that these professionals should possess in order to 
enhance their ability to deal with sustainability management and operational issues, 
to develop practical tools and to assist them in getting relevant education and 
training. Through examining and identifying the people capability challenges and 
potential solutions for improvement, this research provides valuable and critical 
information regarding the potential people capability factors to support the 
sustainability endeavour in FM practices. 
(iii) Identification of the people capability framework to promote the implementation of 
sustainability in FM practices  
This thesis derives its theoretical contribution through synthesising a 
comprehensive literature review, empirical data from the questionnaire survey, pair-
wise comparison study and case studies, and the classification of Wiek et al.’s 
(2011) people capability theory in the context of sustainability endeavours. This 
combination led to the main contribution of this research, namely, the development 
of an empirically derived people capabilities framework to promote the 
implementation of sustainability deliverables in FM practices.  
The developed framework is unique for several reasons. First, it is the first 
empirical study that sheds light on the people capability theory in managing the 
sustainability endeavour in the FM context. Second, it identifies the critical people 
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capability factors that may support the implementation of sustainability in FM 
practices. Third, it investigates the relationships and the driving influences of each 
identified people capability factor. Fourth, it develops a set of guidelines outlining 
the strategic actions and potential effects related to each of the critical people 
capability factors in promoting the sustainability agenda in FM practices. 
This research identified the critical people capability factors through a questionnaire 
survey. From 60 potential people capability factors identified from a 
comprehensive literature review, 23 factors were identified as the significant factors 
that specifically support sustainable practices in the FM context. The identification 
and prioritisation of the factors led to the development of the conceptual framework 
of people capabilities as shown in Chapter 7 (Figure 7.2). Four categories of people 
capability, namely, the strategic, anticipatory, interpersonal and system-thinking 
capabilities, were identified as critical for supporting sustainability measures in FM 
practices. The consideration of these factors is important, as these factors can be 
integrated to improve the competency of FM personnel in implementing 
sustainability practices.  
The developed interpretive structural model demonstrates the interrelationships and 
influences of each critical people capability factor. This model was developed from 
the data collected from the pair-wise comparison study. The data were analysed 
using the interpretive structural technique to provide a clear and well-defined 
hierarchical model as shown in Chapter 7 (Figure 7.3). This model shows the 
factors that have a high priority and should be given the most urgent attention in 
order to support sustainable practices. It also provides a guidance for FM personnel 
when deciding which factors should be prioritised among all the critical people 
capability factors in their efforts to promote the sustainability agenda in FM 
practices.  
This research also developed a set of specific guidelines that outline the strategic 
actions and potential effects related to each of the critical people capability factors 
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in order to enhance the application of the people capabilities approach in promoting 
sustainable practice in FM (refer to Chapter 7, Section 7.4). These guidelines were 
developed from the findings of the case studies. Through the identification and 
integration of the different needs and perceptions of the FM industry practitioners, 
these guidelines are a practical tool for FM personnel seeking to support the 
implementation of the sustainability agenda in their practice.   
In summary, from the theoretical perspective, the research is one of the first to adopt a 
people capabilities theory in research related to the promotion of the sustainability agenda in FM 
practices. Therefore, the thesis provides a stimulating example of how the people capability 
approach can be used to obtain the big picture overview of the complex process of sustainability 
endeavours and at the same time to obtain the detailed understanding of how each people 
capability can support the implementation of sustainability in FM practices. This thesis provides a 
new road map to explore the potential of people capabilities and to pinpoint the direction for FM 
personnel seeking to implement the sustainability agenda in their practice. 
8.4.2 Contribution to Industry Practices 
This research offers three contributions to the industry practices that are important to 
support the implementation of sustainability in FM practices: (i) identification of a practical tool 
to understand people capability factors, (ii) raise awareness among industry practitioners 
regarding the potential of people capability, and (iii) provides practical guidelines to demonstrates 
the strategic actions and potential effects of people capability factors. 
(i)  Identification of a practical tool to understand people capability factors  
The proposed interpretive structural model provides industry stakeholders with a 
practical tool that facilitates the understanding of the implementation of critical 
people capability factors. The model makes a significant contribution to industry 
practice as it provides a framework outlining the priority of each people 
capability factor and identifying which factors should be given more attention in 
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order to enhance the important capabilities and skills that support the 
sustainability agenda in FM practices. It is believed that the model delivered by 
this research can serve as a general strategy and useful tool for decision-makers 
seeking to promote sustainability measures in the FM sector. 
(ii) Raise awareness among industry practitioners regarding the potential of people 
capability 
In addition, the findings of this research will help raise awareness among 
industry stakeholders regarding the potential of people capabilities and will 
provide them with practical considerations in advancing the sustainability of FM 
practices. By studying and utilising the present research findings such as the 
developed model and guidelines, the industry practitioners may identify the 
relevant knowledge deficiencies and skill gaps to assist them in planning 
education and training, as well as encouraging the development of new mind-
sets and attitudes. These processes may help to lift the FM practitioners’ 
performance in delivering sustainability in their daily practices at a management 
and strategic level.  
 (iii) Provides practical guidelines to demonstrates the strategic actions and 
potential effects of people capability factors 
This research provides a set of guidelines to demonstrate strategic actions and 
potential effects of each people capability factors. These guidelines will be 
promoted to the industry practitioners through an open seminars, or special 
seminars, workshops or short courses specifically with the industry with the 
collaboration of FM associations. These initiatives shed light on the application 
of people capability approach by industry stakeholders to promote sustainability 
endeavours in FM practices.   
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8.5 RESEARCH LIMITATIONS 
Despite the contributions, the limitations of this research should be pointed out. This 
research is mainly limited in three aspects: 
 Given the fact that this research was conducted on the FM industry in Australia 
and Malaysia, the comparison between these two countries was done only to 
test the validity of the result. A comparative study to investigate the 
perspectives and experiences of other industry stakeholders, such as building 
owners and developers, who may influence FM personnel capabilities was not 
included in this research.   
 This research was focused on the people capability aspect. Capability theory 
has a strong connection with the issue of knowledge and knowledge 
management. However, an investigation of the link between the capability 
concept and knowledge was not within the scope of this research.        
 Given that most of the participants were from Australia and Malaysia, the 
findings are specifically applicable to the practice of FM in these two countries. 
However, the learnings from this study can provide a good source of references 
for research and practice in other countries.     
8.6 RECOMMENDATIONS FOR FUTURE RESEARCH 
This research highlights more opportunities for exploring sustainability endeavours by 
focusing on the people capability approach. Therefore, the following recommendations are made 
for future research:  
 The topic of “people capability” in this study was specifically focused on FM 
practices. Future researchers could expand the people capability approach to study 
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the promotion of the sustainability agenda in other disciplines and practices in the 
construction industry. 
 The research identified the potential people capability factors to promote the 
implementation of sustainability. Given the potential of this approach to the 
enhancement of sustainable practices in the FM sector, there is a significant 
potential for future research to further investigate and customise a more specific 
practical guide and decision-making tool for stakeholders.     
 This research focused on the FM sectors in Australia and Malaysia. The outcomes 
from this research could also be tested and verified in other regions of the world. 
Having said that, some modification of the developed guidelines may be necessary 
to accommodate local differences.  
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COVERING LETTER 
 
Dear Sir/Madam, 
Questionnaire Survey – PhD Study 
I  am  currently  undertaking  a  PhD  study  in  the  School  of  Civil  Engineering  and  Built 
Environment,  Science  and  Engineering  Faculty  at  Queensland  University  of  Technology 
(QUT), Brisbane, Australia. In fulfilment of this PhD study, I am required to conduct a survey 
to  get  a  clear  picture  from  industry.  The  topic  is  ‘Developing  people  capabilities  for  the 
promotion of sustainability  in Facilities Management’ and  I am  investigating  the  following 
aspects of its use: 
 
1. Identify  the key components of people capabilities  that  facilitate  the  sustainability 
consideration in facilities management practices. 
2. Proposed  a  people  capabilities  framework  for  the  promotion  of  sustainability 
measures in facilities management practices 
 
This questionnaire  is divided  into 5  sections  and will  take  approximate 25‐30 minutes of 
your  time,  but  you  may  save  and  resume  the  questionnaire  and  complete  it  at  your 
convenience.  
 
Your  cooperation  is  completely  voluntary  and  all  responses  will  be  kept  strictly 
confidential. Should you have any enquiries about  this project, please do not hesitate  to 
contact myself or my Principal Supervisor Assoc. Prof. Dr Jay Yang on (07) 3138 1028 or QUT 
Research Ethics Office on (07) 3138 2340 if you have concerns about the ethical conduct of 
the project. 
 
Thank you very much for your assistance. 
 
Yours faithfully,      
Researcher,                 
 
 
Norliana Sarpin 
School of Civil Engineering and Built Environment 
Science and Engineering Faculty 
Queensland University of Technology (QUT) 
Room 831, S Block, QUT GP Campus, 2 George St. Brisbane, QLD 4000 Australia  
Phone : 07 31389947 
Email :norliana.sarpin@student.qut.edu.au 
School of Civil Engineering and Built Environment 
Science and Engineering Faculty 
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RESEARCH TEAM    
Principal Researcher:  Norliana Sarpin, PhD student, QUT
Associate Researcher:  Jay Yang, Professor, QUT;  Paul Xia, Dr, QUT.
DESCRIPTION 
This project is being undertaken as part of PhD project for Norliana Sarpin.   
 
The purpose of  this project  is  to  formulate  a people  capabilities  framework  for  the promotion of  sustainability 
agenda in facilities management (FM) practice. The expected outcome of this research has the potential to further 
sustainability endeavors in the whole construction project development cycle.    
 
You are  invited to participate  in this project because you could share your opinion and experience regarding the 
capabilities needed in promoting sustainability in facilities management sector. 
PARTICIPATION 
Your participation  in this project  is entirely voluntary.  If you do agree to participate, you can withdraw from 
the project during the project without comment or penalty. Please note,  it  is not possible to withdraw once 
you have submitted the questionnaire. Your decision to participate, or not participate, will  in no way  impact 
upon  your  current  or  future  relationship with QUT  (for  example  your  grades)  or with  associated  external 
organisation. 
 
Participation will involve completing an online questionnaire / survey with likert scale answers (strongly agree 
– strongly disagree style scale) that will take approximately 20‐30 minute of your time. Questions will include 
your opinion regarding the barriers faced in implementing sustainability agenda in FM and also the important 
capabilities needed in promoting sustainability agenda in FM sector. 
 
If you agree to participate you do not have to complete any question(s) that you are uncomfortable answering. 
EXPECTED BENEFITS 
It  is  expected  that  this  project will  not  directly  benefit  you.  However,  it  may  benefit  the  body  of  knowledge 
pertaining to sustainable development  in building  industry which considered the whole project development  life‐
cycle. The results of this research will be sent to any respondents who are  interested,  in order to distributed the 
knowledge and information gained from this research. 
RISKS 
There are no risks beyond normal day‐to‐day living associated with your participation in this project. 
PRIVACY AND CONFIDENTIALITY 
All comments and responses will be treated confidentially.  Organization’s name and participants’ names will 
not be included in all reports and publications. Any data collected as part of this project will be stored securely as 
per QUT’s Management of  research data policy. No one outside of  the  research  team will have access  to your 
responses. 
 
 
 
 
 
PARTICIPANT INFORMATION FOR QUT RESEARCH PROJECT
– Questionnaire / Survey – 
Developing people capabilities for the promotion of sustainability in facilities 
management practice 
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CONSENT TO PARTICIPATE 
The return of the completed questionnaire is accepted as an indication of your consent to participate in this project. 
 
Questions / further information about the project 
 
If have any questions or require any  further  information please contact one of  the research  team members 
below. 
Norliana Sarpin – PhD student  Jay Yang – Professor 
School of Civil Engineering and Built Environment 
Science and Engineering Faculty 
School of Civil Engineering and Built Environment 
Science and Engineering Faculty  
+61 731389947    +61 731381028
norliana.sarpin@student.qut.edu.au 
 
Paul Xia – Dr 
School of Civil Engineering and Built Environment  
Science and Engineering Faculty 
+61 731384373 
paul.xia@qut.edu.au 
j.yang@qut.edu.au 
CONCERNS / COMPLAINTS REGARDING THE CONDUCT OF THE PROJECT 
QUT is committed to research integrity and the ethical conduct of research projects.  However, if you do have 
any concerns or complaints about the ethical conduct of the project you may contact the QUT Research Ethics 
Unit on [+61 7] 3138 5123 or email ethicscontact@qut.edu.au. The QUT Research Ethics Unit is not connected 
with the research project and can facilitate a resolution to your concern in an impartial manner. 
 
Thank you for helping with this research project.  Please keep this sheet for your information. 
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Appendix B: Sample of Questionnaire 
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Survey on PhD Research 
 
Developing People Capabilities for the Promotion of Sustainability in Facilities Management 
Practices 
 
Objective:  
In response to the significant of sustainability agenda in Facilities Management (FM) practices, the 
purpose of this research is to develop a people capabilities framework in order to promote 
sustainability measures in their practices.  
This questionnaire seeks to identify the key components of people capabilities that can facilitate the 
sustainability agenda in the FM sector. The findings from this questionnaire will serve as a basis for 
exploring the interrelationship among people capabilities components with the sustainable practices in 
Facilities Management. Once these crucial components are identified, they will be used to develop a 
framework of people capabilities for promoting sustainability agenda in Facilities Management 
practices.  
Private and Confidential:  
All responses will be kept strictly confidential and will only be used for research purposes. 
Survey Time Frame:  
It is anticipated that the questionnaire will take approximately 15-20 minutes to complete. 
Should you have any enquiry regarding this survey, please do not hesitate to contact me or my 
principal supervisor Prof. Jay Yang at +617 3138 1028 or j.yang@qut.edu.au 
 
 
Researcher: 
 
Norliana Sarpin, PhD Student 
School of Civil Engineering and Built Environment 
Science and Engineering Faculty 
Queensland University of Technology 
2 George St GPO Box 2434 
Brisbane   QLD   4001  
Australia 
Tel:  +617 31389947 
Email:  norliana.sarpin@student.qut.edu.au 
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A. Respondent’s Demography  
(Please check all that apply) 
 
Positions:  
 Director 
 Engineer 
 Architect 
 Facility Manager 
 Quantity Surveyor 
 Academician / Researcher 
 Other (please specify): 
…………………………… 
 
Highest academic qualification: 
 
 Certificate 
 Diploma 
 Bachelor Degree  
 Master Degree 
 Doctoral Degree 
 Other (please specify): 
…………………………… 
 
Organization: 
 Consultant 
 Contractor 
 Client  
 Authority / Government agency 
 Manufacturer / Supplier  
 Building owner 
 Research / Academic Institution 
 Other (please specify): 
…………………………….. 
  
Years of experience in construction industry: 
 <5 years 
 5-10 years 
 11-15 years 
 16-20 years 
 >21 years 
 
Years of experience in facilities management (FM) sector: 
 <5 years 
 5-10 years 
 11-15 years 
 16-20 years 
 >21 years 
 
 
Types of project most experienced in facilities management (FM) sector: 
 Commercial buildings 
 Housing project 
 Infrastructure project 
 Other (please specify) : 
……….................................. 
 
B. The sustainability agenda in facilities management (FM) sector can be enhanced by fully utilize the 
people capabilities / competencies potential in the organization. This section seeks to collect 
professional opinion to indicate the significance of people capabilities attributes in enhancing 
sustainability agenda in FM practices. These people capabilities have been categories into five (5) 
categories including;  interpersonal capabilities, system thinking capabilities, anticipatory 
capabilities, normative capabilities and strategic capabilities. 
 
With your experience, please indicate the significance of these components / attributes of people 
capabilities in enhancing sustainability agenda in FM sector by circling the appropriate scale. 
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Interpersonal capabilities      
 Communication skill for constructive involvement with 
other professional, stakeholders and public  1 2 3 4 5 
 Collaboration skills for constructive involvement with other 
professional, stakeholders and public  1 2 3 4 5 
 Generosity  1 2 3 4 5 
 Serious engagement on sustainability agenda 1 2 3 4 5 
 Courage to make changes  1 2 3 4 5 
 Courage to express own voice/opinion 1 2 3 4 5 
 Advanced skill in deliberating and negotiating  1 2 3 4 5 
 Leadership skill  1 2 3 4 5 
 Empathy  1 2 3 4 5 
 Honest and trustworthy 1 2 3 4 5 
 Being open minded/openness 1 2 3 4 5 
 Self-motivated towards sustainability agenda and problem 
solving 1 2 3 4 5 
 Able to motivate other people towards sustainability agenda 
and problem solving 1 2 3 4 5 
 Understand and posses code of ethics or  profession’s 
responsibility towards the environment  1 2 3 4 5 
 Creative skill  1 2 3 4 5 
 Innovative skill  1 2 3 4 5 
 Entrepreneurship skill  1 2 3 4 5 
 Cooperative action skill  1 2 3 4 5 
 Conflict resolution skill  1 2 3 4 5 
 Able to work across discipline  1 2 3 4 5 
 Able to deal with uncertainty  1 2 3 4 5 
 Participatory skills  1 2 3 4 5 
 Competence in the planning and implementation of 
sustainability efforts  1 2 3 4 5 
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 Critical thinking and reflection  1 2 3 4 5 
 Decision making skills  1 2 3 4 5 
 Other (please specify): 
................................................................................................
..... 
1 2 3 4 5 
System thinking capabilities      
 Assess the alternative concepts, designs and methods of 
practices which reflect holistic thinking  1 2 3 4 5 
 Interconnect the ecological, social and economic systems 
with sustainable development principles  1 2 3 4 5 
 Understand holistic/system thinking and analysis  1 2 3 4 5 
 Possess basic understanding of the interaction of natural 
and human system 1 2 3 4 5 
 Understand the bigger picture of significant aspect of 
sustainable development 1 2 3 4 5 
 Understand the meaning, goal and issues of sustainable 
development  1 2 3 4 5 
 Other (please specify): 
................................................................................................
..... 
1 2 3 4 5 
Anticipatory capabilities      
 Identify the consequences of any decision/process/practice 
to the three pillars of sustainable development (social, 
environmental and economic)  
1 2 3 4 5 
 Identify short and long term consequences of any decision 
or plan  1 2 3 4 5 
 Identify direct and indirect consequences to people and 
ecosystem  1 2 3 4 5 
 Able to think for the welfare of future generation  1 2 3 4 5 
 Take a long-term perspective  1 2 3 4 5 
 Vision for a better future  1 2 3 4 5 
 Able to show the degree of global consciousness as a 
consequence of present activities  1 2 3 4 5 
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 Ability in foresighted thinking  1 2 3 4 5 
 Other (please specify): 
................................................................................................
.... 
1 2 3 4 5 
Normative capabilities      
 Develop understanding of a variety of perspectives, value 
and beliefs and their implication to sustainability  1 2 3 4 5 
 Able to change the thought processes and values to develop 
ecologically sustainable culture  1 2 3 4 5 
 Competency in trans-cultural understanding and 
cooperation  1 2 3 4 5 
 Competency in distanced reflection on individual and 
cultural models 1 2 3 4 5 
 Value the diversity, environment and social justice  1 2 3 4 5 
 Other (please specify): 
................................................................................................
.... 
1 2 3 4 5 
Strategic capabilities      
 Understand organization’s financial strategy  1 2 3 4 5 
 Understand Life-cycle Cost (LCC) and Total Cost of 
Ownership (TCO) technique  1 2 3 4 5 
 Understand the design and construction issues related to 
FM practice 1 2 3 4 5 
 Develop organizations’ sustainability strategies  1 2 3 4 5 
 Develop good relationship with the organization’s top 
management  1 2 3 4 5 
 Familiar with the building systems manual and baseline 
performance of the building 1 2 3 4 5 
 Familiar with the method for buildings’ tracking 
performance 1 2 3 4 5 
 Able to monitor and maintain equipment efficiency 1 2 3 4 5 
 Optimize the building and equipment operations 1 2 3 4 5 
 Specify the energy and environmental goals to associates 1 2 3 4 5 
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suppliers and contractors 
 Familiar with local utility energy and water efficiency 
programs 1 2 3 4 5 
 Human resource development strategy 1 2 3 4 5 
 Environmental legislation 1 2 3 4 5 
 Procurement Strategy 1 2 3 4 5 
 Corporate responsibility management system 1 2 3 4 5 
 Understand whole-life value concept 1 2 3 4 5 
 Other (please specify): 
................................................................................................
.... 
1 2 3 4 5 
 
 
C. Please state any other issues relevant to people capabilities for sustainability implementation in FM 
which have not been mentioned anywhere in this questionnaire and point out their significance. 
Further comments:  
 
 
 
 
 
 
 
 
 
 
D. Optional Section 
 
In the future, I wish to conduct a case study which involves an interview and documents study. This case 
study conducted to capture a deeper understanding of the people capabilities potential for improving 
sustainability measures in the facilities management projects. Therefore, I would like to invite you to 
participate in the case study. 
 
The proposed interview session would be structured in advance to minimize the discussion time and to 
maintain a standard format for the information required. Your time to assist this research by sharing 
information about your experience would be much appreciated. 
If you are willing to participate in the case study, please provide your contact details below. I will then 
contact and provide you with additional information about what this participation would involve.  
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Name:  
Designation:  
Address:  
  
Phone :  
Fax :  
Email :  
Brief 
description 
about your 
project (eg; 
name, 
location, web 
page, etc): 
 
 
Would you like to receive a copy of the major findings of this study?  
Yes    No 
Please provide your contact details (preferably an e-mail address)
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RESEARCH TEAM    
Principal Researcher:  Norliana Sarpin, PhD student, QUT
Associate Researcher:  Jay Yang, Professor, QUT;  Paul Xia, Dr, QUT.
DESCRIPTION 
This project is being undertaken as part of PhD project for Norliana Sarpin.   
 
The purpose of  this project  is  to  formulate  a people  capabilities  framework  for  the promotion of  sustainability 
agenda in facilities management (FM) practice. The expected outcome of this research has the potential to further 
sustainability endeavors in the whole construction project development cycle.    
 
You are  invited to participate  in this project because you could share your opinion and experience regarding the 
capabilities needed in promoting sustainability in facilities management sector. 
 
PARTICIPATION 
Your participation  in this project  is entirely voluntary.  If you do agree to participate, you can withdraw from 
the project at any time during  the project without comment or penalty. Your decision  to participate, or not 
participate, will in no way impact upon your current or future relationship with QUT (for example your grades) 
or with associated external organisation. 
 
Your participation will involve an audio recorded/video recorded at your office or other agreed location, that 
will take approximately 30‐40 minute of your time. Questions will include your opinion regarding the barriers 
faced  in  implementing sustainability agenda  in FM and also  the  important capabilities needed  in promoting 
sustainability agenda in FM sector. 
 
EXPECTED BENEFITS 
It  is  expected  that  this  project will  not  directly  benefit  you.  However,  it  may  benefit  the  body  of  knowledge 
pertaining to sustainable development  in building  industry which considered the whole project development  life‐
cycle. The results of this research will be sent to any respondents who are  interested,  in order to distributed the 
knowledge and information gained from this research. 
 
RISKS 
There are no risks beyond normal day‐to‐day living associated with your participation in this project. 
 
PRIVACY AND CONFIDENTIALITY 
All comments and responses will be treated confidentially.  You are welcome to verify comments and responses 
prior to final inclusion. The audio/video recordings will be destroyed at the end of the project and will not used for 
any other purpose. Only lead researcher will have access to the audio/video recording.  
 
CONSENT TO PARTICIPATE 
We would like to ask you to sign a written consent form (enclosed) to confirm your agreement to participate. 
 
QUESTIONS / FURTHER INFORMATION ABOUT THE PROJECT 
If have any questions or require any  further  information please contact one of  the research  team members 
below. 
Norliana Sarpin – PhD student  Jay Yang – Professor 
School of Civil Engineering and Built Environment 
Science and Engineering Faculty 
School of Civil Engineering and Built Environment 
Science and Engineering Faculty  
+61 731389947     +61 731381028
PARTICIPANT INFORMATION FOR QUT RESEARCH PROJECT 
– Interview– 
Developing people capabilities for the promotion of sustainability in facilities 
management practice 
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norliana.sarpin@student.qut.edu.au 
 
Paul Xia – Dr 
School of Civil Engineering and Built Environment  
Science and Engineering Faculty 
+61 731384373 
Paul.xia@qut.edu.au 
j.yang@qut.edu.au 
 
 
CONCERNS / COMPLAINTS REGARDING THE CONDUCT OF THE PROJECT 
QUT is committed to research integrity and the ethical conduct of research projects.  However, if you do have 
any concerns or complaints about the ethical conduct of the project you may contact the QUT Research Ethics 
Unit on [+61 7] 3138 5123 or email ethicscontact@qut.edu.au. The QUT Research Ethics Unit is not connected 
with the research project and can facilitate a resolution to your concern in an impartial manner. 
 
Thank you for helping with this research project.  Please keep this sheet for your information. 
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Appendix D: Consent Form 
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RESEARCH TEAM CONTACTS  Please list all members and organisations in this section 
Norliana Sarpin – PhD student  Jay Yang – Professor 
School of Civil Engineering and Built Environment  
Science and Engineering Faculty 
School of Civil Engineering and Built Environment  
Science and Engineering Faculty  
+61 731389947   +61 731381028 
norliana.sarpin@student.qut.edu.au 
 
Paul Xia – Dr 
School of Civil Engineering and Built Environment  
Science and Engineering Faculty 
+61 731384373 
Paul.xia@qut.edu.au 
j.yang@qut.edu.au 
 
STATEMENT OF CONSENT 
By signing below, you are indicating that you: 
 Have read and understood the information document regarding this project. 
 Have had any questions answered to your satisfaction. 
 Understand that if you have any additional questions you can contact the research team. 
 Understand that you are free to withdraw at any time, without comment or penalty. 
 Understand that you can contact the Research Ethics Unit on [+61 7] 3138 5123 or email 
ethicscontact@qut.edu.au if you have concerns about the ethical conduct of the project. 
 Understand that the project will include [audio and/or video] recording. 
 Agree to participate in the project. 
 
Name   
Signature   
Date     
 
Please return this sheet to the investigator. 
 
 
 
 
 
 
CONSENT FORM FOR QUT RESEARCH PROJECT
– Interview – 
Developing people capabilities for the promotion of sustainability in facilities 
management practice 
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